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The  principal  contents  of  this  elementary  volume 
were  first  collected  solely  with  a  view  to  private 
academical  instruction,  and  intended  to  he  accom- 
panied with  additional  oral  information.  This  cir- 
cumstance K  stated  to  account  for  the  technical  and 
didactic  form  in  which  they  appear.  Had  it  been 
the  primary  design  of  the  Author  to  submit  his 
work  to  the  public  eye,  he  would  probably  have 
adopted  a  less  scholastic  arrangement  of  his  Kub- 
jecta,  and  indulged  i»  greater  freedom  of  compo- 
sition; bat  the  information  would,  in  that  case, 
have  been  less  condensed,  the  method  less  perspi- 
cuous, and  the  volume  itself,  though  more  generally 
attractive,  of  less  intrinsic  value. 


There  are  several  classes  of  persons  to  whom  the 
Author  ventures  to  hope  the  present  Work  may 
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prore  ■ooeptaUe  and  usefiiL     It  may  icrive,  in  die 
imiidf  of  thote  who  bare  fomierlj  passed  throogli 
a  ooarae  of  tdend&c  edocatioii,  some  agreeaUe 
reodlectioiif  of  pnmntB  and  objects,   wbidi  have 
almost  fiided  from   thnr  remembraDce.      It  majr 
ferre,  in  some  degree,  to  guide  the  inqnities  and 
itimnlate  tbe  exertionB  of  those,  who,  having  com- 
pleted the  elementary  process  of  classical  titeratore, 
are  just  entering  upon  the  higher  departments  of 
philosophy  and  sdence.      Nor  will  it  be  wholly 
uninteresting,  it  is  presumed,  to  others,  who,  placed 
in  circumstances  less  &Tourable  to  the  acquisition 
of  knowledge,  yet  eager  in  its  pursuit,  are  desirous 
of  finding,  within  a  narrow  compass,  and  ready 
collected  to  their  hands,  a  mass  of  information  on 
scientific  subjects,  which  they  have  neither  leisure 
nor  opportunity  to  collect  for    themselves.     The 
Author  will  be  happy,  if  the  labour  bestowed  on 
the  compilation  of  the  following  pages  shall  con- 
tribute, in  any  degree,  to  supply  the  wants,  or 
gratify  the  wishes,  of  these  several  classes  of  intel- 
lectual inquirers. 

It  is  the  business  of  the  historian  ftuthfully  to 
record,    not  to   invent      All,  therefore,  that  can 
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Rasonably  be  expected  of  him  is,  that  he  look  woll 
to  the  accuracy  of  his  statements,  and  the  credibility 
of  his  authorities.  Under  this  conviction,  the 
Writer  of  the  present  Volume  felt  himself  at  full 
liberty  to  gather,  from  any  authentic  source  to 
which  be  had  access,  whatever  was  suited  to  his 
purpose,  whether  found  among  the  records  of 
antiquity,  or  in  the  works  of  modern  authors  of 
acknowledged  reputation.  In  a  performance  of 
this  description,  which  is  avowedly  a  compilation, 
makiog  no  pretensions  to  originality,  but  solely 
to  Jideliiy  of  narration,  the  Author  presumes  he 
will  not  be  chargeable  with  an  improper  use  of 
the  literary  labours  of  others,  if  he  have,  in  many 
instaiices,  preferred  to  adopt  the  words  of  the 
respective  authors  themselves,  instead  of  investing 
their  recorded  facts  with  his  own  pliraseology. 


It  was  at  first  the  intention  of  the  Writer,  to 
have  appended  to  each  lesser  division  of  his  work, 
s  oomplete  list  of  authorities,  both  ancient  and 
modern;  but,  on  reflection,  it  appeared  to  him, 
that  these  numerous  references,  besides  occupying 
a  considerable  space,  would  rather  look  like  a 
parade    of    extensive    reading,    than    answer  any 
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valuable  purpose-  He  determined,  therefore,  to 
confine  his  references  cither  to  direct  quotations, 
or  to  those  specific  cases  in  which  ampler  infor- 
mation might  be  desired  than  could  be  gtren 
in  these  elementary  pa^'s* 


It  will  be  seen,  that  the  Author  closes  tiis  retro- 
spect with  the  commencement  of  the  eighteenth 
century.  His  principal  reasons  for  doing  so  ar^ 
that  the  age  of  Locke  aud  Newton  constjtutoB 
a  most  remarkable  sra  in  the  history  of  the 
human  mind,  since  these  illustrious  individuals 
may  justly  be  accounted  founders  tf  new  tchools 
m  pky«ical  and  inteUectual  science;  that,  saboe- 
quently  to  that  period,  the  ramifications  of  human 
knowledge  have  become  so  numerous,  as  to  require 
a  scries  of  volumes  for  even  the  most  cursor/ 
review ;  and,  especially,  because  a  variety  of  small 
elementary  works  already  exist,  in  which  the 
later  improvements  of  science  aro  accuratuly  and 
minutely  described. 

The  Writer  of  this  Volume  is  not  so  presumptuous 

''as  to  imagine,  Uiat  the  eye  of  criticisni  will  not 

detect  some  inaccurncicft  or  omissions,  into  which 
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lie  may  have  madvertently  fallen,  whDe  taldiig 
so  vide  a  range,  and  touching  upon  so  great  a 
Tandy  of  subjects.  He  knows  not  whether  it 
will  be  admitted  as  an  apology  for  such  imper- 
fectionfl  in  his  Work,  that  it  was  written  amidst 
the  pressure  of  numerous  important  avocations ; 
and  that  he  could  only  devote  to  its  compilation, 
fragments  of  time,  snatched  with  difiSculty  from 
his  official  duties.  Should  such  inaccuracies  or 
omissions  be  found,  when  fais  volume  shall  have 
been  submitted  to  the  test  of  enlightened  criticism, 
tilie  Writer  will  most  thankfully  receive  such  sug- 
gestions, from  whatever  quarter  they  may  proceed  ; 
and,  if  a  fiiture  opportunity  present  itself,  will 
practically  express  bis  obligations,  by  endeavouring 
to  correct  the  former  or  to  supply  the  latter. 

Wyhokdley  College, 
May  25,  IS^. 
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INTRODUCTION. 


Sectiok  I. 


raSLtMINARY    AND   EXPLANATORY   REMARKS. 

I.  TtiF.  department  of  History,  which  the  present 
Work  is  intended  to  embrace,  is  most  exteiiBivc,  and 
perpetually  increasing  in  interest  and  in  importance. 
I  To  trace  back  knowledge  to  its  sonrce — to  mark 
(if  it  be  possible)  the  precise  points,  from  which  all 
ihe  innumerable  rays  of  science  have  diverged,  by 
which  the  world  has  been  illumined,  and  tlic  dirco- 
tiona  they  have  severally  taken — to  observe  the 
progress  of  the  human  mind  through  all  its  succeg- 
rive  stages  of  improvement,  from  the  first  and 
feeblest  efforts  of  human  genius,  to  its  boldest  flights 
and  loftiest  elevation — to  survey  attentively  tlic 
eras  which  have  been  most  memorable,  and  the 
individuals  who  have  been  most  celebrated  in  the 
aooali  of  philosophy  and  science ; — these  are  objects 
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which  cannot  fail  to  interest  the  intellectual  en- 
quirer, far  more  than  the  alHictiiig  details  of  human 
rice  and  misery,  with  which  the  pages  of  general 
history  hare  too  commonly  been  filled.  Especially 
is  it  desirable  in  a  day  like  the  present,  in  which  new 
and  import-ant  discoveries  are  continually  making 
in  almost  every  department  of  general  knowledge, 
tliat  the  earliest  indications  should  be  ohscncd  of 
those  intellectual  advances,  which  have  contributed, 
in  no  ordinary  degree,  tu  the  improvement  of  society, 
and  the  happiness  of  mankind. 

2.  Many  arc  tJic  gradations  through  which  the 
mind  of  man  must  necessarily  pass,  in  advancing 
from  that  state  of  barbarism  and  igttoranee,  in  which 
the  great  mass  of  the  population  of  our  globe  once 
was,  to  that  high  degree  of  civilization  and  refine- 
ment, which  many  amongst  them  have  subsequently 
attained.  In  some  cases  the  process  was  slow  and 
almost  imperceptible ;  in  others,  it  has  been  rapid 
and  brilliant,  so  that  its  course  may  be  distinctly 
traced.  The  stream  of  knowledge  has,  at  soDie 
periods,  gently  Howed  from  land  to  land,  becoming 
wider  and  deeper  as  its  course  extended ;  at  others, 
it  burst  forth,  like  an  impetuous  torrent,  with 
mighty  and  resistless  energy,  surmounting  every 
obstacle,  and  bearing  down  all  opposition.  In  almost 
every  instance,  however,  it  will  be  found  that  the 
origin  of  the  art5  and  sciences  is  veiled  in  impene- 
trable obscurity;  nor  is  it  till  considerable  advances 
had  been  made  in  them,  or  some  distinguished 
individual  arose,  who  gave  celebrity,  by  his  genius 
and  talents,  to  the  science   in  which  ho  excelled. 
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that  the  historian  is  able  CTcn  to  ascertain  their 
existence :  and  sub^ijueiitly  to  tlic  period  of  their 
commencement,  in  cndearoiiring  to  describe  their 
process,  it  Is  amidst  much  uncertainty  and  many 
&bulous  traditions,  that  he  can  make  Ins  way  to  the 
clear  day-light  of  historic  truth. 

3.  The  term*  PaiLosopny  and  Sctence,  have  somc- 
timcs  been  confounded,  though  they  have  obviously 
an  appropriate  and  defuiitc  signilication.  It  may 
not  indeed  be  necessary  that  the  distinction  between 
them  should,  on  all  occasions,  be  distinctly  marked ; 
nor  will  it  perhaps  be  found  that,  in  the  following 
pages,  that  distinction  has  been  uniformly  preserved 
with  logical  accuracy;  but  at  the  commencement 
of  a  work  professedly  designed  to  give  an  outhne 
of  the  history  both  of  philosophy  and  science,  it  is 
manifestly  proper  that  tlicir  precise  import  should 
be  explained,  and  their  respective  boundaries  de- 
fined. The  term  I'hilox&phy  was  primarily  used  to 
denote  the  pursuit  of  Wisdom,  and  applied  indis- 
criminately to  every  object  of  human  knowledge. 
It  comprehended  all  the  subjects  of  investigation, 
about  which  the  powers  of  the  human  understanding 
can  be  employed, — whether  physical,  intellectual^ 
w  moral,— whether  speculative,  theoretical,  or  prac- 
tical. Originally  all  men  of  learning,  however 
slender  their  attainments  might  be,  were  dignified 
with  the  appellation  of  00^1,  or  Wise  Men.  But 
in  process  of  time  this  truly  honourable  title  fell  into 
discredit,  having  been  assumed  by  mere  pretenders 
to  knowledge  and  erudition;  so  that  the  name,  which 
was  at  first  an  enviable  distinction,  became  a  term 
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of  obloquy  and  on  occasion  of  rcproarh.  This  led 
the  more  intelligent  and  modest  amonj^  the  ancient 
men  of  letters  to  appropriate  to  thcinsclres  the 
appellation  of  Philoxophprs,  as  indicating  that  they 
were  rather  to  be  accounted  the  admirers  of  wisdom, 
and  persons  ardently  engaged  in  its  pursuit,  than 
in  actual  possession  of  this  invaluable  treasure.  But 
many  years  had  not  elapsed,  vrc  this  title  also  be-: 
came  as  perverted  and  degruiled,  a»  that  which  had 
preceded  it,  insomuch  that  every  inventor  of  a  new 
theory,  however  alwurd  and  frivolous,  assumed  to 
himself  the  name  of  a  Philosopher.  I'he  abuse  of 
a  term  is,  however,  no  just  argument  against  its 
proper  and  legitimate  use.  If  the  detinitions  of  the 
illustrious  Itacon  be  correct,  who  terms  it,  in  one 
part  of  his  admirable  writings,  "  ScieHtia  rerum 
cum  causis,"  and  in  another  place,  "  Interpretatio 
naiuree:"  if  its  primary  object  be  the  discovery  and 
development  of  truth,  and  if  its  influence  and  ten- 
dency be  to  improve  the  condition  and  augment  the 
happiness  of  man,  by  increasing  his  knowledge  of 
God,  of  himself,  and  of  the  world  which  he  inhabits — 
it  may  well  deserve  the  ardent  and  unwearied 
pursuit  of  every  intelligent  mind. 

4.  Science,  as  its  very  etymology  would  indicate, 
bears  nearly  the  same  relation  to  knowledge,  which 
Philosophy  bear*  to  Wisdom.  It  has  to  do  with 
iacts  rather  than  principles ;  with  practice,  rather 
than  abstract  reasonings  and  speculations.  White 
Philosophy  is  employed  in  the  contemplation  of  phy- 
sical or  moral  truths,  for  the  purpose  of  developing 
and  explaining  their  hidden  causes,  their  essential 
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or  accidental  properties,  their  mutual  relations  and 
mode-s  of  existence,  it  is  the  prorincc  of  Science, 
properly  so  culled,  to  bring  tliese  principles  to  bear 
on  the  convenience  and  comfort  of  mankind,  to  prove 
th«ir  utility,  and  to  suggest  methods  of  improve- 
ment. Thus,  while  Philosophy  investigates  the 
grounds  of  human  judgment,  or  the  fundamental 
laws  of  human  belief,  the  Science  of  Logic  shews 
how  they  may  be  best  applied  to  the  purposes  of 
correct  reasoning,  and  the  elucidation  or  demonstra.- 
tion  of  truth.  If  this  representation  be  correct,  it 
will  be  evident,  that  while  Philosophy  and  Science 
have  their  distinct  provinces,  they  are,  at  the  same 
time,  necessarily  and  intimately  connected, — that 
every  genuine  philosopher  will  be,  to  a  certain 
extent,  a  man  of  science, — and  that  whoever  excels 
ID  any  department  of  science,  contributes  essentially 
to  the  advancement  of  philosophical  knowledge. 

5.  It  will,  of  course,  he  impossible  that  a  pro- 
fessedly elementary  work,  taking  so  wide  a  range 
as  the  present,  should  include  all,  or  even  a  thou- 
sandth part  of  that  immense  mass  of  information, 
which  might,  with  the  utmost  propriety,  be  intro- 
duced into  a  History  of  Philosophy  and  Scienc*.' 
Such  a  work  might  not  improperly  comprehend  a 
sun'cy  of  all  the  doctrines  and  opinions  of  men,  in 
all  ages  and  countries,  on  philosophical  and  scientiiic 
subjects, — a  review  of  the  systems  ivhich  have  been 
derised  and  propagated,— and  a  development  of  all 
the  discoveries  which  have  been  made  in  every  de- 
partment of  physical  and  moral  science,  or  in  the 
1  and    ornamental   arta,   together    with  their 
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progressire  stages  of  improvement.  It  is  hoped, 
howerer,  tliat  tJio  youtliful  reader  of  these  pages 
(for  whose  benefit  and  instruction  they  are  chiefly 
designed)  will  hear  in  mind,  and  others  need  not 
to  be  admonished,  that  these  volumes  are  Init 
intended  to  exhibit  the  detnenla  of  these  compre- 
hensive subjects ;  and  that  it  can  be  but  a  cursory 
glance  which  is  taken  of  so  viuit  an  extent  of  scenery, 
interesting  as  every  object  it  contains  must  neces- 
sarily be  to  tlw  mind  ardently  engaged  in  tlte 
pursuit  of  knowledge.  To  compensate  in  some 
measure  for  this  deficiency,  the  reader  will  be 
referred  continually  to  other  works,  both  ancieDt 
and  modem,  from  which  ample  information  may 
be  obtained. 


Section  II. 


OENERAt  CLASarPICATIOS   OP  THE   OBJECTS  OF  HOMAN     i 
KNOWLEDGE. 

6.  The  title  prefixed  to  this  84M:tion  may  seem 
presumptuous,  especially  to  tJiose  who  may  have 
read,  u-ith  attention,  the  elaborate  essay  of  Dugold 
Stewart  on  the  subject,  prefixed  to  his  valuable 
*'  Dissertation  on  the  Progress  of  Mental  Philo- 
sophy since  the  Renval  of  Letters ;"  in  which  that 
distinguished  writer,  aStcr  having  invertigated  the 
proposed  arrai^^emenla  of  the  various  departments 
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of  knowledge  suggested  by  men  of  pre-eminent 
genius  both  in  uucitfut  und  modem  times,  attempts 
to  prove  the  insurmountable  difficulty  of  the  under- 
taking, at  least  in  tlic  present  state  of  himian  science. 
I'rcsumptunuK  indeed  must  that  individual  be,  who 
should  promise  to  himself  the  execution  of  a  task, 
which  a  writer,  who  unquestionably  ranks  highest 
among  the  intellectual  philosophers  of  the  age,  has 
abandoned  as  hopclcsH.  No  such  design,  however, 
is  meditated  by  the  present  writer.  All  that  he 
purposes  is,  to  cxtiibit  in  one  view  the  principal 
attempts  which  have  been  made  to^rards  the  classi- 
ficatton  of  the  objects  of  human  mvcstigation,  with- 
out presuming  to  determine  tlicir  philosophical 
accuracy,  and  still  less  to  decide  on  their  compara- 
tive merits.  The  importance  of  such  a  general 
surrey,  which  (to  adopt  the  language  of  a  celebrated 
French  writer)  "  should  comprehend  in  one  general 
scheme,  all  the  various  departments  of  study,  arrange 
them  into  proj)cr  classes,  and  point  out  their  mu- 
tual relations  and  dependencies,"  all  must  acknow- 
ledge; while  the  difficulty  of  cHccting  it  with  logical 
pTedsion,  will  be  sufficiently  evident  from  the  brief 
Qoticcs  about  to  be  cxliihited  of  the  imperfect  and 
uosuocessful  attempts  hitherto  made. 

7.  The  most  ancient  philosophers  of  Greece 
divided  the  objects  of  human  knowledge  into  three 
daases ;— Dialectics,  which  direct  tlie  operations  of 
the  mind,  and  teach  the  right  application  of  its 
powers : — Physics,  including  under  that  term  not 
only  the  structure  of  the  universe  and  the  pheno- 
mena of  nature,  but  also  the  existence  and  attributes 
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, of  God,  and  the  nature  of  the  human  soul; — and 
EtJiica,  ivhicli  treat  of  the  personal  and  relative 
duties  of  moral  and  intelligent  agents.  But  in 
process  of  time,  tJie  impropriety  was  felt  of  classing 
I  those  departments  of  knowledge,  which  were  purely 
intellectual,  with  those  tliat  related  to  material  sub- 
stances  and  the  objects  of  sense;  and  hence  arose  b 
further  division,  by  which  the  properties  and  openw 
tions  of  mind  were  distinguished  from  those  of  inert- 
matter,  the  latter  of  which  were  exclusively  dene-' 
minated  Physics,  while  to  the  former  were  assigned 
fthu  appropriate  names  of  Metaphysics  and  Pneu- 
matology.  This  general  arrangement,  which  was 
founded  in  an  attentive  observation  of  the  nature 
of  tilings,  has  obtained,  in  a  greater  or  less  dcf^ec* 
ia  all  subsequent  ages,  and  among  all  civilized 
illations.  •  '<  >  .    < 

8.  One  of  the  most  illustrious  of  our  countr^men;^ 
Lord  Bacon,  to  whom  philosophy  owes  no  ordinary 
obligations,    has    proposed    a    somewhat    different 
classification,  which,  both  on  account  of  its  inge- 
nuity and  the  celebrity  of  its  author,  may  justly  claim 
our  attention.      Having    stated   that  "  memory, 
reason  (strictly  so  called,)  and  imagination,  are  the 
three  modes  in  which  the  mind  operates  on  the 
subjects  of  its  thoughts;"  he  adds,  "  these  three 
jiacuhics  suggest  a  corresponding  diWsion  of  human 
ilinowledgc  into  three  branches.    I.  Hintory,  which 
I  derives  its  matcilaU  from  Memory.    3.  Philosophy, 
[which  is  the   product  of  HeasoH :  and  'i.  Poetry, 
I  (comprehending  under  this  term  all  the  Fine  Art*) 
vrhich  is  the  otispriiig  of  ImagimUion.  I'his  arrange- 
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merit,  somewliat  varied  indeed  from  tlio  order'  in 
which  it  is  stated  b}r  the  noble  author,  and  rendered 
more  complete  in  its  classiBcation  by  D'Alembcrt, 
ono  of  the  well-known  authors  of  the  French  Ency- 
clopEcdia.  is  fully  stated,  and  defended  with  much 
inffcnuity  of  reasoning  in  the  Preface  to  that 
celebrated  work.— Bac.  Op.  Vol.  I. 

9.  Another  modern  writer  of  high  reputation,  the 
celebrated  author  of  the  *'  Essay  on  the  Human 
Understanding,"  has,  in  the  close  of  that  justly- 
admired  Treatise,  adopted  almost  literally  the  classi- 
fication of  the  ancients,  though  without  intimating 
the  source  from  which  it  was  derived.  "  All,"  says 
Locke,  "  which  can  fall  within  the  compass  of 
the  Human  Understanding,  being  cither, — 1st.  The 
nature  of  things  as  they  are  in  themm;lves,  their 
relations,  and  their  manner  of  operation  ;  or,  2dly, 
That  which  man  himself  ought  to  do,  as  a  rational 
and  voluntary  agent,  for  the  attainment  of  any  end, 
especially  happiness ;  or,  3d1y,  the  ways  and  means 
whereby  the  knowledge  both  of  the  one  and  the 
other  of  these  is  attained  and  communicated :  I 
think  Science  may  bo  divided  properly  into  these 
three  sorts : — 

"  I.  Physics,  or  Natural  Philosophy,  whereby  I 
mean  not  only  matter  and  body,  but  spirits  also, 
which  have  their  proper  natures,  constitutions, 
and  operations,  as  well  as  body.  The  end  of 
'this  is  bare  speculative  truth,  and  whatsoever 
can  aflbrd  the  mind  of  man  such  knowledge 
falU  under  this  branch. 
\l.  Ethici,  or  the  skill  of  rightly  applying  our 
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own  powers  and  actions  for  the  attainment  of 
things  good  and  useful,  and  conducive  to  happi- 
ness. The  end  of  this  is  not  bare  specidation 
and  the  tnowiedge  of  /rwM,  but  right,  and  a 
conduct  suitable  to  it 
"  III.  jLo^V,  or  the  doctrine  of  Signs,  the  busi- 
ness whereof  is  to  consider  the  nature  of  those 
signs  which  the  mind  makes  use  of  for  the  un- 
derstanding of  tilings,  or  convening  its  know- 
ledgeto  others.  Thissccmstonie,"concIudesthis 
celebrated  author,  "  the  first  and  most  general, 
as  well  as  natural  division  of  the  objects  of  our 
understanding." — Lochia  Essay,  b.  iv.  c.  21. 

10.  Sir  W.  Jones,  a  name  not  only  identified  with 
tnodern  oriental  Htcruture,  hut  with  the  loftiest 
attainments  of  human  genius,  when  taking  a  general 
sun'oy  of  the  philosophy  of  the  Asiatics,  proposes 

'the  following  classification: — "  When  man    first 

"  exerts  his  |>owers,  his  objects  are  himself  and  the 
rest  of  nature.     Next,  he  perceives  himself  to   be 

'  composed  of  body  and  Tuind  m  his  inditidual  capa- 
city, and  in  his  social  character  possessed  of  duties 
and  rights,  both  private  and  public.  Directing  his 
intellect  to  nature  at  large,  he  is  led  to  investigate 
the  gubatance  of  natural  bodies,  their  several  pro- 
perties, and  thiir  quantity  both  separate  and  united, 
finhc  nnd  infinite;  whence  arc  deduced  notions, 
either  purely  abstract  and  univc'rsal,  or  mixed  with 
undoubted  facts,  bearing  the  relation  of  cause-s  and 

'  effects,  until  by  this  train  he  arrives  at  (he  demon- 
stration of  a  first  intelligent  Cause.     Whence,"  adds 

'  this  admirable  writer,  "  his  collected  wisdom  being 
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arranged  in  the  form  of  science,  chicfl)'  consists  of 
physiology  and  medicine, — metaphysics  and  iogic, — 
ethics  and  jurisprudence,  natttral  p/tilosophy   and 
mathematics,   from  whlcti   the  religion   t^'  nature 
(since  revealed  religion  must  be  referred  to  history, 
as  alone  affording  evidence  of  it,)  has  in  all  ages 
and  nations  been  the  sublime  and  consoling  rcHuIt'* 
Ajprecably  to  this  division  of  human  knowledge,  the 
learned  author  proceedii,  in  his  elaborate  Disscrta- 
tioBSf  to  treat  of  the  philosophy  of  the  five  great 
Asiatic  natiotui. — Air  W.Jones's  Works,\' o\.  I.  p.  160. 
11.  To  aii  the  preceding  classifications,  (except 
the  last,  which  doca  not  appear  to  have  fallen  be- 
neath his  notice),  the  author  of  the  Dissertation,  to 
which  we  have  referred  to  at  the  beginning  of  this 
section,  strongly  objects,  on  the  ground  of  their 
blending  together  subjects  which  are  in  themselves 
distinct,    and    arran^'ing,    under  the  same  general 
head,  branches  of  licicncc  the  most  uncongenial  and 
remote.     "    Physics,  he  considers  as  properly  re- 
stricted to  the  phenomena  of  matter — the  appro- 
priate field  of  experiment  and  obsen-ation."     But 
Ethics,   Logic,   the    Philosophy  ijf'  tlie   Mind,  or 
whatever  other  objects  have  been  included  under 
the  general  title  of  Metaphysics,  all  these  are  to  be 
regarded    as  essentially  distinct  from  the  former, 
having  to  do  alone  with  tlie  phenomena  of  mind, 
and    falhng  exclusively  under    the   cognizance    of 
reflection.     Fully  convinced  of  the  justice,  and  even 
the  necessity  of  this  distinction,  the  author  of  the 
fallowing  Essay's  has  endeavoured,  especially  in  the 
more  advanced  periods  of  history,  to  observe  this 
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boundary  line,  aud  assign  to  the  physical  and  intel- 
lectual scieuces  their  appropriate  divisions. — Encyc, 
Brit.  NewSupp.  Vol.  I.  I'rcf.  p.  3—17. 


Section  HI. 

DESIGN   AND   PLAN   OP  THE   WOKK. 

12.  From  the  preceding  intrf>ductory  remarks, 
the  principal  object  of  the  writer  of  the  following 
pages,  in  compiling  the' present  work,  and  the  species 

rof  information  it    is  intended    to  convey,  will  be 

'readily  perceived.  It  professes  not  to  lake  the 
entire  range  of  ancient  and  modem  Literature  in 
all  itii  numerous  ramiticatioDs,  for  this  would  require 
a  degree  of  erudition  to  which  the  author  can  make 
no  pretensions ;  but  merely  to  exhibit  a  kind  of  birtt't 
eye  view  of  the  most  important  discoveries  of  hu- 
man genius  in  the  departments  of  PhiIa<'ophy  and 
Science,  marking,  a^  we  proceed,  the  seras  when  they 
took  place,  the  persons  by  whom  they  were  made, 
and  the  successive  stages  of  improvement  through 
which  they  have  passed.  In  attentpting  this,  it  will 
be  requisite  to  attend  both  to  the  order  of  time,  and 
the  mutnal  relation,  which   the  objects  of  human 

jfcience  bear  to  each  other ;  and  this  has  constituted 
chief  diiBculty  in  arranging  the  plan  of  the 
present  work.    If  the  chronological  order  were  alone 

..to  be  regarded,  the  attention  of  the  youthful  reader 
Would  be  perplexed  by  a  multitude  of  objects  pro- 
miscuously presented  to  his  view,  and  by  perpetually 
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passing  and  repassing  from  one  department  of 
science  to  another  :  if,  on  the  oth(!r  hand,  the  pro- 
posed classification  of  the  objects  of  human  research 
were  alone  to  be  regarded,  a  more  distinct  know- 
ledge might  indeed  be  possessed  of  each,  but  their 
connexion  with  the  history  of  mankind,  and  their 
relative  bearings,  irould  not  be  perceived.*  Com- 
bining, therefore,  as  far  as  possible,  both  these 
objects,  the  following  arrangement  of  subjects  will 
be  observed,  as  that  wliich  appears  to  be  upon  the 
whole  tbe  most  convenient  and  useful 


1.  To  divide  the  whole  series  of  ages,  a  retro- 
spect of  which  is  about  to  be  taken,  into  four  great 
periods. 

1.  That  of  remote  antiquity,  "  when  the  culti- 
vation of  human  knowledge  was  an  exclusive  occu- 
pation and  a  separate  profession;"  the  principal 
records  of  which  are  confined  to  the  oriental  nations, 
and  have  been  handed  down  by  tradition  from 
eastern  priests  and  sages. 

•  2.  The  second  period  embraces  the  literary 
history  of  the  Greeks  and  Ilomans,  from  the  first 
colonization  of  the  Grecian  states,  to  the  final  dis- 
memberment and  dissolntion  of  the  Roman  Empire. 
*3.  The  third  will  include  a  brief  view  of  the  state 
of  Philosophy  and  Science,  both  in  Kurope  and  Asia, 
during  tbe  middle  ages, — if  the  logomacliies  of  the 
scfaohislics,  and  the  feeble  glimmerings  of  intcllec- 

H        *  A  irork  thas  arrnngcd  could  »aitcely  be  doigiutcd  a  WutOTy, 
W    lioir«ver  u»efu]  it  might  othcrwite  be. 
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tual  light  that  served  but  to  make  the  surrounding 
ilarkiic:is  more  visible,  may  be  thus  desigtiatcd. 

4.  The  fourth  and  more  important  period  will 
bring  down  the  history  of  human  knowledge,  and 
trace  the  progress  of  mind,  from  the  revival  of 
letters,  which  took  place  about  the  fifteenth  century, 
to  the  tcra  of  Locke  and  N'cwton,  which  may  be  re- 
ferred to  the  close  of  the  seventeentli.  After  this 
period,  the  ramifications  of  science  became  so  nume- 
rous, and  the  field  of  general  knowledge  so  enlarged, 
that  to  take  even  the  most  cursory  review  wittun  the 
limits  which  the  author  has  prescribed  to  himself, 
would  he  almost  an  impracticable  attempt.  This 
latter  cpocli  has  been  fitly  termed  by  a  modem 
writer,  "  that  of  the  second  emancipation  of  stnencc, 
in  which  she  appears  armed  with  better  instru- 
ments, supplied  with  more  abundant  materials,  and 
secured  alike  from  attack  or  decay,  by  a  happier 
order  of  society." 


II.  The  literary  histor)-  of  each  of  the  above- 
mentioned  periods  will  be  subdi\-ided  : 

1.  With  reference  to  remote  ages  and  countries 
GEOGRAPtnCALLV,  that  is,  according  to  the  relative 
positions  which  the  scx'eral  nations  occupied  in  the 
map  of  the  world ;  for  the  records  of  that  distant 
period  ore  so  brief  and  indistinct,  that  they  will 
scarcely  admit  of  a  more  minute  classification. 

2.  As  we  descend  the  stream  of  time,  and  ad- 
vance to  the  region  of  authentic  history,  the  chro- 
NOLOtiicAL  order,  in  which  scientific  discoveries  were 
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made,  or  philosophical  ejrstems  devised,  will  be  more 
distinctly  marked. 

3.  In  proceeding  still  farther,  it  will  be  attempted 
to  sketch  the  history  of  the  sciences  separately, 
under  the  two  great  diviaions  of  matter  and  mind, 
agreeably  to  the  general  classification  suggested  in 
the  last  section. 

4.  In  reviewing  the  latter  of  the  above-mentioned 
perioda,  when  men  of  genius  and  science  began  to 
crowd  the  arena,  it  will  be  desirable  not  only  to 
distinguish  the  departments  oi  physical  and  intel- 
lectual science,  but  to  notice  more  particularly  the 
individuals  who  contributed  to  their  advancement, 
the  order  of  time  in  which  they  flourished,  their 
principal  productions,  and  the  influence  of  their 
writings  and  labours,  both  immediate  and  remote. 
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ORIENTAL  PHILOSOPHY. 


Section  I. 

ASSmu,    BABTLONIA,    AMD  CIIALDXA. 

13.  It  may  be  gathered  from  the  most  ancient 
historical  doeumcnt  the  world  has  ever  known — 
the  Book  of  Genesis  —  that  considerable  progress 
had  been  made  in  the  practical  sciences  before  the 
catastrophe  of  the  unirersal  Deluge.  Whence  the 
knowledge  of  the  Antediluvians  was  derive^,  and 
how  far  it  extended,  can  only  be  mutter  of  conjeo^^ 
tural  and  hj'pothetical  reasonings;  f^ince  the  brie^H 
notices  of  tljcir  history,  recorded  by  the  inspired 
author  of  the  Pentateuch,  iiimish  no  data  from 
which  certiun  conclusions  can  now  be  drawn.  The 
simple  facts  are  stated,  tliat  cities  were  built,  from 
which  some  elementary  acquaintance  with  archi- 
tectural science  may  be  inferred ;  that  certain 
individuals  were  artificers  in  brass  and  iron,  and 
instructed  others  in  the  use  of  these  valuable  metals; 
and  that  others  both  constructed  musical  inst 
inent<,  and  were  sufficiently  acquainted  with  i 
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MMDce  of  music,  to  teach  others  how  to  "  handle" 
those  instruments.  Upon  the  same  principles  it 
may  not  unreasonably  he  coujccturcd,  especially 
when  the  longevity  of  the  patriarchs,  and  the  faci- 
lities they  posscsscti  for  communicating  traditional 
knowledge,  are  considered,  that  the  same  ingenuity 
which  led  to  these  inventions  would  display  itoelf  in 
many  other  kindred  arts  and  sciences.  Josephns 
indeed  asserts  (but  on  what  authority  lie  omits  to 
>tst£),  that  "  longevity  was  bestowed  on  them  for 
tbe  very  purpose  of  improving  the  sciences  of 
geometry  and  astronomy." 

14.  After  the  Flood,  the  event  which  occasioned 
the  dispersion  of  tlie  human  family  seems  to  indicate 
no  inconsiderable  attainments  in  scietititic  know- 
ledge :  for,  unless  a  far  greater  advancement  had 
been  made  in  architecture  than  has  yet  been  found 
among  uncivilized  tribes,  the  conception  could  never 
have  been  framed  of  building  "  a  tower  whose  top 
should  reach  to  heaven,"  even  after  due  iiUowauce 
is  made  for  the  boldness  of  oriental  nK-tai)h()rs. 
Especially  will  this  conclusion  appear  to  be  well 
founded,  if,  as  some  have  supposed,  the  principal 
design  of  these  artificers  was,  to  form  a  center  of 
union,  *vhich  might  be  the  basis  of  an  universal 
monarchy:  or,  as  others  have  imagined,  to  construct 
a  lofty  obscrvator)'  for  astronomical  purposes.  To 
trace  tJie  prepress  of  general  knowh-dgo  among  the 
descendants  of  .\hraliam.  forms  no  part  of  our 
present  plan ;  because  the  only  authentic  sources  of 
information  on  this  subject  are  found  in  a  volume 
with  which,  it  i«  hoped,  every  reader  of  this  work 
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will  he  better  acquainted,  thaii  witli  the  contents  of 
this  elementary  history;  and  aho  because  the  few 
individuals  of  that  nation,  wlio  were  ceU-hrated  for 
thdr  ^visdom  or  science,  stand  on  the  much  higher 
ground  of  prophetical  inspiration.  It  will  be  suf&> 
cicnt  to  remind  the  juvenile  reader,  that  Moses  is 
eaid,  by  the  illustrious  I'roto-martjr  Stephen,  to  have 
been  "  learned  in  all  the  wisdom  of  the  Egyptians;' 
that  the  most  scientific  as  well  as  most  ma^mificeut 
and  costly  specimens  of  ancient  architecture  nere 
erected  in  the  days  of  Solomon,  and  under  the  di- 
rection of  tliflt  monarch,  whose  wisdom  Is  said,  in 
Scripture,  to  have  "  excelled  the  wisdom  of  all  the 
cliildren  of  the  East  and  all  the  wisdom  of  Eg)'pt,  so 
that  his  fame  was  in  all  nations  round  about.  And 
be  spake  three  thousand  proverbs;  and  his  songs 
were  a  thousand  and  five.  And  he  spake  of  trees, 
from  the  cedar  of  Lebanon  unto  the  hyssop  that 
spriiigcth  out  of  the  ivall :  he  spake  ako  of  beasts 
and  of  fowls  and  of  creeping  things  and  of  tishes." 
(1  Kuigx  iv.  30—33.)  Of  Daniel,  the  Jewish  pro- 
phet, who  flourished  during  the  captivity,  it  was 
confessed,  even  by  a  Chalda^n  prince,  that  he  was 
far  superior  in  knowledge  to  tlie  most  learned  of  hu 
magi,  and  that  "  the  wisdom  of  the  gods  was  found 
in  him."  It  is,  however,  to  be  remembered,  tliat  io 
all  the  three  cases  just  alluded  to,  their  pre-eminence 
in  knowledge  is  attributctl  to  divine  communications 
and  special  revelations  from  heaven. 

15.  Notwithstanding  the  pretensions  of  the 
Egyptians  to  have  led  the  way  in  the  march  of 
civilization  and  general  knowledge;  and  although 
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it  must  be  admitted,  on  the  authority  both  of  sacred 
and  profane  historians,  that  Eg^ypt  was  the  cradle  of 
•ome  usefiii  arts ;  there  is  sutlicieut  ground  to  dispute 
the  claims  of  that  people  to  priority,  more  especially 
in  astronomical  science.  TheAssyrioMjBabyUmiaHS, 
atid  dutUlfi-atis  (names  which  seem  to  h  vc-  heen 
promiscuously  employed  by  ancient  writers,  to  de- 
signate the  same  people),  really  preceded  them  by 
several  centuries  at  least;  and  many  circumstances 
might  be  adduced  to  prove  that  the  Egj-ptians  rather 
derived  the  rudiments  of  knowledge  from  the  Chal- 
daeans,  than  the  Chaldscans  from  them.  Aristotle 
distlncUy  asserts,  that  "  the  Chaldsaii  magi  were 
known  as  a  learned  sect  long  before  the  Eg)'ptian 
priests;"  and  it  is  certain  that  theA&syrian  monarchy, 
which  included  the  provinces  of  Babylonia  and  Chal- 
dca,  had  become  powerful  and  flourishing,  while 
that  of  EgJ'pt  was  yet  in  its  infancy.  Diodorus 
Siculus,  from  whose  brief  and  imperfect  notices  our 
information  on  subjects  of  remote  antiquity  must  be 
chiefly  derived,  has  clearly  attributed  the  origin  of 
oriental  literature  to  the  Chaldieans.  The  traditions 
of  the  Jews,  and  of  almost  all  other  Eastern  nations, 
B3  stated  by  Sir  W.  Jones,  abundantly  coufirra  this 
opinion. 

16.  But  when  we  speak  of  the  literature  of  the 
Chalda^uns,  the  term  must  be  understood  as  cm- 
ployed  in  a  very  limited  sense.  Some  crude  and 
jejune  speculations  respecting  the  eternity  of  matter ; 
t  few  incorrect  and  partial  observations  on  the 
heavenly  bodies;  and  a  mass  of  superstitious  notions 
OQ  judicial  astrology,  comprehend  almost  the  whole 
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of  the  boasted  attaiuments  of  these  learned  Chal- 
dicaiu;.     With  respect  to  the  former  of  these,  they 
taught,  that  matter  is  eternal,  never  having  had  a 
beginning,  and  never  to  have  an  end ;  that  the  system 
of  nature  does  not  move  spontaneously,  nor  arc  its 
motions  direct«d  hy  blind  chance,  but  under  the 
continual  superintendence  either  of  superior  or  in- 
ferior deities ;  and,  finally,  that  in  the  beginning,  all 
things  consisted  of  darkness  and  water,  but  by  divine 
power,  this  humid    mass  Wiis  consolidated   into  a 
world,  and  filled  with  inhabitank^.  In  this  Chaldsan 
cosmogony,  it  la  not  difKcult  to   trace   a  distinct, 
though  corrupted,  tradition  of  the  Mosaic  account  of 
the  creation.     If  the  testimony  of  ancient  writers 
respecting   their  knowledge  of  astronomy  can  be 
credited,  it  was  fully  equal  to  what  could  reasonably 
have  been  expected  at  so  early  a  period,  and  amidrt 
their  great  disadvantages,     from  these  sources  of 
information  it  may  be  gathered,  that  they  not  only 
discovered  sis  planets,  viz.  the  Sun,  Mercury,  >'cnu8. 
Mars.  Jupiter,  and  Saturn,  and  made  rude  calcu- 
lations of  thvir  dfvcrul  revolutions  and  orbits;  but, 
according  to  Pctavius,  that  they  determined  with 
tolerable  exactness  the  length  both  of  a  synodica] 
and    periodical    month;    according  to  Ilipparchus, 
that  they  calculated  lunar  eclipses;  according  to 
Aristotle,  that  they  made  many  observations  on  the 
occultations  of  fixed  stars  and  planets  by  the  moon's 
shadow,  and    grouped    the    heuvcrdy   bodies    into 
imaginary  constellations;  and  aUo  that  they  divided 
the  7.odiac  into  twelve  signs,  through  which    the 
planets  were  observed  to  pa&s  in  their  revolutions. 
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Nor  do  they  appear  to  have  been  wholly  ignorant  of 
the  existence  of  comets,  though  they  considered 
them  rather  as  meteors  than  permanent  bodies, 
moving  with  great  velocity  through  the  heavens. 
But  that  these  astronomical  discoveries,  if  such  they 
may  be  termed,  were  mixed  with  the  grossest  errors, 
is  evident  from  the  statements  of  Plutarch  and 
Seneca,  who  affirm,  on  the  authority  of  Berosus 
himself,  that  they  attributed  eclipses  of  the  moon  to 
"  the  turning  towards  the  earth  of  that  part  of  the 
lunar  globe  which  is  destitute  of  fire  ;"  and  believed 
tliat  "  when  all  the  planetary  bodies  shall  meet  in 
Cancer,  the  world  wilt  be  consumed  by  Brc ;  but 
when  in  Capricorn,  it  will  be  destroyed  by  an  inun- 
dation of  water." 

17.  The  most  authentic  fact  relative  to  this  an- 
cient people  is,  that  tJiey  were  extremely  addicted  to 
Judicial  astrology,  which  was  then  esteemed  tlic 
noblest  of  all  the  sciences.  To  this  all  their 
srtronomical  observations  were  rendered  subsen-ient. 
From  the  motions  and  relative  positions  of  the 
plancts-~tbe  manner  of  their  rising  and  setting— 
the  degree  and  colour  of  their  light — ^from  the  ap- 
pearauce  of  comets  and  meteoric  lights — ^from  ccbpses 
P  of  tbo  sun  and  moon;— >in  a  word,  from  all  the  ordi- 
nary and  extraordinar}-  phenomena  which  presented 
themselves,  the  Chaldwan  Magi  uttered  their 
oracular  predictions  respecting  the  rise  and  fall  of 
empires,  the  good  or  ill  success  of  battles,  as  well  as 
the  fortune  of  private  individuals.  As  a  basis  for 
these  astrological  predictions,  it  was  maintained  that 
the  six    i>lan€t8    (which    they  called    Interpreters, 
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because  tbey  portended  by  their  aspects  the  will 
of  the  gods,)  maintained  a  continual  correspondence 
with  thirty  stars,  which  they  termed  dmnscHhtg 
Deities,  half  of  whom  took  cognixance  of  the  thing* 
of  earth,  and  the  other  half  of  what  is  trans- 
acted in  the  heavens;  that  once  in  ten  days  ono 
of  the  superior  stars  descended  to  the  inferior, 
to  communicate  the  will  of  the  gorls;  and,  in 
return,  at  stated  periods,  the  inferior  ascended  to 
the  superior,  to  convey  intelligence  from  earth; — 
that  the  chiefs  of  these  ecnmsellittg  deUies  were 
twelve  principal  stars,  one  of  whom  reigned  for 
ft  month,  and  to  each  of  whom  was  committed  one 
of  the  signs  of  the  zodiac.  Such  is,  in  brief,  the 
explanation  given  by  Diotlorus  Siculus  of  the 
Chalda>an  system  of  astrology,  and  so  truly  has 
an  inspired  Apostle  aiBrmed,  when  alluding  to  the 
delusions  of  heathen  philosophy,  that  "  esteeming 
themselves  wise,  they  became  Jbots." 

18.  But  however  defective  may  have  been  the 
knowledge  of  these  primitive  astronomers,  or  how- 
ever misapplied  their  few  and  partial  discoveries 
it  is  to  be  remembered,  that  to  them  posterity  is 
indebted  for  its  elementary  acquaintance  with  a 
science  of  all  others  the  most  sublime.  The  period 
to  which  the  present  section  refers,  must  be  con- 
sidered as  the  rarliest  dawn  of  astronomical  science. 
In  Chaldsa  is  found  the  sonrce  of  that  stream  of 
knowledge  which  modem  discoveries  have  expanded 
into  an  almost  interminable  ocean.  Disposed  as 
wc  may  sometimes  feel  to  treat  with  contempt  the 
oracular  prognostications  of  the  Chaldo^an   astro- 
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lojifcrs,  classing  them  with   the   fortune-tellers   of 

I  modem  times,  it  should  not  be  forf^otten,  that  even 
the  rude  and  inaccurate  calculations  b^  which  they 
pretended  to  foretell  the  destinies  of  mankind,  pre- 
pared the  way  for  the  astonishing  developments  of 
later  ages.  To  this  subject  may  not  unfitly  be 
applied  the  remarks  of  a  distin^^uhcd  living  writer, 
with  reference  to  the  gradual  development  of  the 
humaD  character.  "The  smallest  thing," says  Foster, 
"  bcconie.<i  respectable,  when  regarded  as  the  com- 
mencement of  what  has  advanced,  or  is  advancing. 
into  magnifiecnce.  The  fu-Ht  rude  settlement  of 
Romulus  would  have  been  an  insigniUcant  circum- 
stance, and  might  justly  have  sunk  into  oblivion,  if 
Rome  had  not  at  length  commanded  the  world. 
■  The  little  rill  near  the  source  of  one  of  the  great 
American  rivers  is  an  interesting  object  to  the 
traveller,  who  is  apprised,  as  he  steps  across  it, 
or  walks  a  few  miles  along  its  bank,  that  this  is 
the    strMm   which    runs   so    far,    and     gradually 

I  swells  into  so  immense  a  flood." — Foater's  Essays, 
Vol.  I.  p.  7. 
19.     The  departments   of  Chaldsean    literature 
already  alluded  to,  together  with  other  modes  of 
dirinatiou,  were  among  the  occult  sciences  studied 

»  alone  by  the  sect  of  the  Magi;  on  which  account 
ihey  were  all  comprehended  under  the  general  title 
Magic.  But  there  is  ground  to  believe  that  there 
were  other  practical  sciences,  of  far  greater  utility, 
m  which  the  ancient  Babylonians  matle  considerable 
advances.  If  the  accounts  transmitted  by  ancient 
historians,  relative  to  the  magnitude  and  splendour 
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of  the  cities  of  Niiioveh  and  Babylon,  be  correct; 
if  those  ancient  cities  contjiined  such  massive  walls, 
such  elevated  towers,  such  spacious  and  mogniBcent 
temples  and  palaces,  as  tradition  has  rc))orted;  there 
must  have  existed  at  that  period  architects  and  prac- 
ticul  matliutnatictans  of  no  mean  reputation.  From 
the  great  variety  of  musical  instruments  said  to  liave 
been  employed  at  the  dedication  of  Nebuchad- 
nezzar's colossal  image,  and,  indeed,  from  the  con- 
structioD  of  the  image  itself,  may  he  inferred  their 
skill  in  mechanism;  and,  finally,  the  celebrity  of  the 
manufactures  of  ancient  Babylon,  the  rich  emn 
broideries,  sumptuous  vestments,  magni  ficent  carpets, 
and  fine  linen,  said  to  have  been  exported  thence  into 
distant  parts  of  the  world,  sufficiently  prove  that 
arts  and  industry  prevailed  among  its  inliabitants. 

20.  Of  the  men  of  letters,  who  flourished  in 
Babylonia  and  Chaldiea,  little  is  now  known.  The 
names  of  a  few  individuals  of  this  class  have  indeed 
heeii  preserved,  but  their  works  have  long  since 
perished.  A  ChaMiean  philosopher,  named  Zo- 
roaalt^;  b  mentioned  by  ancient  writers,  who  must 
be  distinguished  from  the  Zorogster,  or  Xerduaht,  so 
celebrated  in  Persian  history.  He  is  supposed  to 
have  been  contemporary  with  Abraham,  the  founder 
of  the  Ma^an  sect,  and  the  inventor  of  magic,  or, 
as  it  has  since  hccn  designated,  judicial  astrology. 
The  records  of  antiquity  contain  a  few  scattered 
fragments  of  the  works  of  Berosuji,  a  Chaldsan 
historian,  who  flourished  about  the  time  of  Alex- 
ander. He  wrote  an  ancient  history  of  the  world, 
ending  a.c  267,  which  is  referred  to  by  Josephu*, 
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and  also  by  some  of  the  Christian  Fathers,  as  con- 
finnatory  of  the  truth  of  the  Old  Testament  history. 
By  some  it  is  called  the  Babijlomca,  and  by  others 
the  Chaldaiea,  of  Bctosus.  It  consisted  of  three 
books,  including  the  history  of  the  Babylonians, 
Medes.and  Persians.  AccordingtoJo8ephu:s,Bero3Us 
reckons  ten  generations  between  the  first  man  and 
the  Unirersal  Deluge,  and  marks  the  duration  of 
each  of  these  generations  by  periods  of  223  luiiar 
revolutions,  which,  reduced  to  years,  nearly  accord 
with  tlw  chronology  of  Moses.  The  fragments  of 
this  ancient  document,  which  still  exist,  arc  con- 
tained in  the  writings  of  Joscphus  and  Synccllus, 
who  seem  to  have  collected  them  with  much  exact- 
ne«s.  A  clumsy  attempt  was  made,  in  compura- 
threly  modern  times,  by  an  obscure  monk,  named 
Annius  of  Viterbo,  to  produce  and  impose  on  the 
world  a  fictitious  history  of  Chalda'a,  under  the 
name  of  Berosiis;  biit  the  attempt  has  only  served 
to  entail  disgrace  upon  its  author. — VId.  Enjicld'a 
Abrifigmeut  of  Uruckers  History  of  Philosophy, 
Vol.  I.  p.  25—37. 
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■  31.  Ai.THoucn  it  is  impossible  to  determine  the 
geographical  boimdaries  of  tlie  ancient  Assyrian 
empire,  it  is  known  to  have  been,  during  the  period 
of  its  greatest  prosperity,  of  vast  extent,  inchiding 
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within  its  limits  many  large  and  populous  pro- 
vinces. Among  tlic^e,  there  is  little  reiison  to  doubt 
that  China,  and  India,  both  within  and  without  the 
Ganges,  were  included.  "  The  different  nations," 
says  Sir  W.  Jones,  "  who  have,  in  different  aged, 
divided  among  themselves,  a.<i  a  kind  of  inheritance, 
the  vast  continent  of  Asia,  with  the  many  islands 
depending  on  it,  arc  the  five  following : — the  Indians, 
the  Chinese,  the  Tartars,  the  Arabs,  and  the  Per- 
sians :  who  they  sevt-rally  were — whence  and  mIk-o 
they  came — where  they  now  are  settled — and  what 
advantage  a  more  perfect  knowledge  of  them  oU 
may  bring  to  our  Euroi>ean  world,  will  be  investi- 
gated, and  the  great  problem  .solved,  whether  they 
bad  any  common  origin."  To  this  latter  opinion, 
that  teamed  writer  accedes,  and  adduces  many  in- 
genious arguments  in  its  defence.  This  fact  (if  it 
may  be  deemed  such)  will  not  only  account  for  tlie 
early  civilization  of  the  eastern  proinnces  of  Asia, 
and  for  the  similarity  of  their  customs,  manners,  and 
dialects,  but  also  for  the  particular  direction  which 
the  human  mind  .seems  to  have  taken  in  its  pursuit 
of  knowledge,  and  the  sciences  cultivated  by  them 
from  remote  antiquity.  A  striking  resemblance 
may  be  perceived  in  their  mythological  fables,  their 
metaphysical  speculations,  and  their  scientific  pui^ 
suits,  which  goes  fur  to  prove  their  common  origin, 
whatever  may  be  the  opinion  of  antiquarians  re- 
specting their  priority.  Without  presuming  to 
determine  whetlier  China  or  India  should  take  the 
precedence  in  chronological  order,  our  attention, 
io  this  survey  of  ancient  literature,  will  be   first 
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directed  to  China,  on  account  of  its  confessed  anti- 
quity and  national  importance. 

22.  A  veil  of  impenetrable  obscurity  liangs  over 
the  prtmitirc  history  of  thi.i  vast  empire,  nhich  the 
utmost  dilif^ence  of  research  lias  not  been  able  co 
remove.    Many  conjectures  have  been  made  respect- 
ing the  probable  origin  of  this  singular  portion  of 
the  human  race,  and  many  plausible  theories  de- 
vised by  men  of  ingenuity  and  learning ;  hut  all 
hate  been  un^iuccessfid  in  attempting  to  establish, 
on  the  basis  of  authentic  histor)',  either  the  period 
m  which  the  Chinese  empire  was  founded,  or  the 
source  from  which  its  vast  population  was  imme- 
diately derived.     'I'hc  fables  of  the  Chinese  them- 
selves, on  this  subject,  are  wholly  undeserving  of 
credit,  nor  are  the  tales  of  the  Jesuit  missionaries, 
who  have  long  dwelt  among  them,  and  flattered 
their  national  vanity  for  interested  purposes,  more 
credible.      The  theory  of  Sir  W.   .lones,  already 
alluded  to.  who  considers  this  people  as  one  great 
branch  of  the  five  Asiatic  nations,  which  were  pri- 
marily consoUdated  in  one  mighty  empire,  to  which 
he  gives  the  name  oi  Iran,  (probably  the  Asitifriaii,) 
appears  on  the  whole  moKt  satisfactory,  because  it 
serves  best  to  explain  the  phienomena  of  Iheir  intel- 
lectual and  moral  resemblances,  it  accords  best  with 
scripture  history,  and  it  accounts  most  satisfactorily 
fur  the  monotheism  which  prevailed  tliere   during 
many  ages. — Sir  W.  Janex's  Works,  Vol.  I.  p.  21.  ■^ 
33,  Notwithstanding  the  high  pretenfiions  of  tills 
people  to  literary  eminence  in  very  remote  ages, 
there  is  tittle  reason  to  suppose,  that  the  arts  and 


■fences,  and  stil)  Ic&s  that  any  thing  which  in&y 
deserve  the  name  of  philosophy,  had  made  any  con- 
nidcriible  progress  among  them  before  the  time  of 
KuHfs-J'oolsxe,  (or,  as  Intinixed  by  the  Catholic 
MiAsionnries,  Coiifneiiui,)  who  flourished  about  six 
centuries  before  the  ("hristian  ;Kra,  and  to  whom  wc 
arc  indebted  for  the  earliest  authentic  information 
respecting  the  history  and  antiquities  of  Cluna. 
According  to  the  traditional  history  of  the  Chinese 
themselves,  their  first  princes  invented  agriculture, 
muBic,  medicine  or  the  healing  art,  and  astronomy. 
It  ii  also  asserted,  that  tbcology,  ethics,  and  natural 
philosophy,  were  their  favourite  studies,  and  that 
they  were  the  original  instructors  of  mankind  in  the 
mechanical  arts,  particularly  architecture  and  nari- 
gation.  But  all  these  have  been  proved  by  Sir 
Vf.  Jones,  and  other  European  writers  in  modem 
times,  to  he  unfounded  pretensions,  originating  in 
national  vanity,  and  supported  by  popular  ignorance. 
There  is  rather  ground  to  conclude,  that  their  first 
efTorts  in  science  were  extremely  rude  and  imperfect, 
and  that  tbeir  literature  was  truly  contemptible. 
The  most  judicious  and  best  informed  of  modem 
Chinese  scholars  concur  in  the  opinion,  that  no 
authentic  records  exist  of  the  times  to  which  these 
'  traditions  relate,  and  that  they  arc  to  be  esteemed 
altogether  fabulous.  It  may  however  be  deserving 
of  notirc,  that  among  their  most  ancient  traditions, 
is  that  of  a  general  deluge,  said  to  have  taken  place 
at  a  period  corresponding  with  a.  c.  2300:  and 
that  they  carry  back  their  antedilunan  traditiona 
tu  a  much  earlier  period.    Thus  do  we  obtain,  from 
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another  independent  source,  an  additional  confirma- 
tioD  of  Sacred  History. 

24.  The  ancient  literature  of  China  is  stated,  by 
Dr.  Morrison  (to  whose  varioxu  and  valuable  writings 
on  the  subject  the  author  ui  chiefly  indebted  for  the 
contents  of  tliis  section),  to  consist  of  the  writings 
or  compilations  of  the  moral  philosophers  of  the 
age  of  Confucius,  with  numerous  notes  and  com- 
ments and  paraphrases  on  the  original  text,  the  pro- 
ductions of  subsequent  ages,  and  with  eontrovcrsics 
concerning  its  gcnuinenewi,  the  order  of  jMirticular 
words  or  phrases,  and  the  meaning  of  obscure  ]kis- 
sages,  which  still  contiimc  to  exercise  the  critical 
acumen  of  Chinese  scholars.  The  text  of  the  fVoo- 
kitg,  or  Five  Sacred  Buohs,  written  or  compiled  liy 
Confticius  himself;  and  of  the  Sxeshoo,  or  Four 
BtKtkt,  compiled  by  four  of  the  disciples  of  Confu- 
cius, (and  from  which  circumstance  they  receive 
their  title,)  contain  the  doctrines  and  precepts  which 
Confucius  approved  and  taught.  "  In  respect  of 
external  form,"  says  the  same  learned  writer,  "  the 
Five  Booht  of  the  Chinese  correspond  to  the  Penta- 
teuch of  Moses;  and  the  Four  Books,  in  respect  of 
being  a  record  of  the  sayings  of  a  master,  compiled 
by  four  disciples,  have  a  slight  rcseuiblance  to  the 
Four  Gospels.  But  the  contenti — how  different! 
with  the  exception  of  a  few  passages  in  the  most 
ancient  part  of  the  Woo-king,  which  retain  some- 
tiling  of  the  knowledge  which  Noah  must  liave 
communicated  to  his  children,  tlie  rest  appears  a 
godless  system  of  personal,  domestic,  and  political 
moralities,  drawn  only  from  the  pride  of  tlie  Human 
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heart,  the  love  of  fame,  or  present  expediency. 
The  sanction!!  of  the  Eternal  and  Almighty  God, 
arrayed  with  every  natural  and  moral  perfection — 
the  fears  and  hopes  of  immortaHty — the  lore  and 
grace  of  a  Saviour — are  wholly  wanting  in  these 
ancient  Chinese  works,  whic-h  yet  arc  "  deemed  by 
millions  of  the  human  race  most  sacred." — Morri- 
*(m't  Chinese  MUcellany,  p.  34. 

36.  As  the  works  to  which  we  hare  just  referred 
coosUtute  the  prominent  and  most  im|>ortnnt  feature 
of  ancient  Chinese  literature,  the  following  uuthne 
of  their  principal  contents  may  not  be  unacceptable 
to  the  juvenile  reader. 

"  The  arst  of  the  Woo-Jeing,  or  Fire  Sacred 
Boobs,  consists  of  ancient  love  songs — political 
satires,  in  verse— concealed  censures  of  eminent 
persons — the  praisc»i  of  the  virtuous — the  regret  of 
soldiers  on  the  frontier— occasional  delineations  of 
nature,  and  expressions  of  feelings.  Of  the  odes  in 
this  ancient  book,  there  are  301 ;  and  for  the  perusal 
of  (hem  all,  Confucius  gave  one  rule  in  thre«  words, 
denoting  purity  of  mind," 

The  second  is  a  sort  of  chronicle  of  the  delibera- 
tions between  two  ancient  chieftaitu,  or  emperors, 
and  threi!  kings.  It  originally  consisted  of  100 
sections,  but  58  only  are  now  extant.  It  is  believed 
to  contain  all  the  principles  of  good  government, 
which  are  comprehended  in  four  words,  nearly 
corresponding  with  the  English  words, — Virtue—' 
Itencvolcncc  —  Gravity — Sincerity.  In  this  book 
arc  also  found  some  records  of  ancient  traditions. 

The  third  is  of  a  more  ntctaphysical  cluiracter> 


SECT.  II J 


CHINA- 


SI 


I 
I 


and  contains  the  doctrine  of  changes,  or  alteratiota, 
founded  on  tlic  system  of  Dital  Powers  in  Nature. 
The  philosophy  of  this  book  bears  a  strong  resem- 
bliUQce  to  the  unintciligibic  jargon  of  the  seholastics. 
From  its  chaos  of  absurdity.  Dr.  Morrison  has 
endeavoured  to  guther  wjiuuthing  like  form  and 
order,  and  concludes,  that  "  the  theology  it  teaches 
is  a  species  of  atheistical  materialism.' 

The  fourth  consists  tjf  ancient  ceremonials,  both 
civil  and  religiouij,  prescribed  rules  for  regulating 
behaviour,  dress,  marriages,  burials,  sacrifices,  sacred 
places,  prescribed  forms  of  worship,  &c.  &c.  On 
tlu!i  ancient  system  of  ethics,  it  is  remarked,  that  it 
places  self-respect  and  respect  for  others,  a  scrious- 
Dtss  of  mind  and  deportment,  and  gravity  of  speech, 
at  the  foundation  of  the  whole.  There  are  no  re- 
ferences to  any  divine  law  or  sanction,  as  constituting 
the  grounds  of  moral  obligation. 

The  fifth  of  these  ancient  books  is  said  to  have 
been  the  only  one  composed  by  Confucius  himself; 
those  already  mentioned  having  been  compilations 
from  still  more  ancient  documents.  It  is  a  sort  of 
history  of  his  own  times ;  or,  as  modern  Chinese 
scholars  have  termed  it,  "  a  bold  chronicle  of  public 
occunrences,"  or  a  species  of  Annual  Register,  bearing 
the  fanciful  title  of  Sj^rhig  and  Autumn. — Chine«e 
Misceli.  p.  37—42. 

26.  Next  in  antiquity  and  importance  to  the 
H'oo-inng  is  the  Sze-tihoo,  or  {''our  Sacred  Books, 
which  contain  the  recognized  principles  of  the 
Confucian  school ;  a  work  which,  though  composed 
of  the  most  fanciful  and   unfounded   theories   in 
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natorc,    rtlijjifm,    morals,    politics,   mcdicme,    and 
other   subjects  of   science,  is  paid  to  enhihit,  as  « 
whole, a  most  beautiful  and  wuU-arranged  system,  the 
knowledgo  of  which  is  iiidispensahlo  to  the  attaini^ 
ment  of  any  station  of  honour  or  emolument  in  the 
Chinese  empire.  "  In  these  Four  Books,  knowledge- 
is  considered    as  fundamental ;    not  merely  inteW    i 
lectual    knowledge,   but  chiefly  what    they   call  a      | 
clear  discernment  of  illustrious  virtue — on  accurate'' 
perception   of    nature's    light,    connected    with    •' 
sincere  application  of  thi$  knowledge  to  the  moral 
improvement  of  the  individual.     Next  come«   its 
application  to  the  benefit  of  others;  or,  as  tbtffl 
express  it,  "  to  the  renovation  of  the  people :""  and>T 
finally,  "  a  constant  steady  adherence  to  the  princiH' 
])les  and  practice  of  the  virtnes  previously  ascei**! 
tained."     The  gradations  of  society,  us  sketched  nt' 
these    ancient  documents,  are — 1.  The  cultivator*^ 
of   the  mind,  or    men  of  philosophy  and  science;' 
2.  The  cultivators  of  the  land,  or  practical  agricnti'' 
turists ;   3.  Operators  on  the  earth's  produce,  or  the 
anizans  and  mechanics;   and,  4.  Tlw  transferrer  of' 
commodities,  or  the  mercantile  classes.     The  liritt 
of  these  classes  has  been  for  many  ages  the  moot' 
priviiegeil,  retaining  in  full  possession  the  power 
of  ad  ministering  the  "  Celestial  empire."— Chinese 
Alisceli.  p.  43. 

27.  From  the  preceding  sketch  of  the  subject*  to 
which   the    works  of  Confucius  and   hb   disciplen 
relate,  it  will  be  percei\v<l,  thai  the  ancient  literature^ 
of    China   was    rather   metaph^'sicul    and    ethical^'J 
than  connected  with  the  practical  sciences  or  Um* 
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plis-nomena  of  nature.  It  abounded  with  abistrect 
speculations,  moral  nphorisms,  ami  didactic  rules 
for  individual  or  social  conduct.  The  suinmury  of 
the  ctbica)  system  of  Confuciuti,  as  gathered  by  i>ir 
William  Jones  from  the  writings  of  that  philosopher, 
is,  tliat  "  be  who  shall  be  fully  pcriiuuded  that  the 
Lord  of  heaven  governs  the  universe  —  who  shall 
ID  all  things  chuse  moderation  —  who  shall  per- 
fectly know  his  own  species,  and  so  act  among 
them,  that  his  Hfe  and  manners  may  conform  to 
his  kuowledgc  of  God  and  man  —  may  be  truly 
said  to  discliargc  sU  the  duties  of  a  sage,  and  to  be 
fur  exalted  above  the  common  herd  of  the  human 
race."  Such  raay  have  been,  from  remote  anti- 
quity, the  tenets  maintained  and  incidcated  by  the 
piuJofiopheis  of  China :  but  from  other  sources  of 
ioibnnation  it  may  be  gathered,  that  in  that  empire, 
as  in  all  other  pagan  countries,  there  were  gods 
many,  and  lords  many ;  and  that  the  supcrstitiuns 
of  the  common  people  were  encouraged,  rather  than 
counteracted,  by  the  speculatii'e  philosophers.  The 
multitude  have,  from  lime  immemorial,  believed  in 
tbe  agency  of  subordinate  deities,  genii,  and  tutelary 
lyirits,  presiding  over  the  stars  and  clouds— over 
lakes  and  rivers — mountains,  valleys,  and  woods— 
wrer  certain  regions  and  towns — over  all  the 
elements  (and  especially  ^re,  the  most  brilliant  of 
them  all) :  and  to  these  deities  they  offered  victims 
CD  lugh  places.  A  distinction  must  therefore  be 
made  in  Chiua,  no  les^s  than  in  India  and  (jreece, 
between  tbe  speculative  theories  of  the  learned,  and 
the  gross  superstitions  of  the  vulgar. 
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28.  The  only  de]MirtTnent  of  physical  science,  in 
wliioh  the  Chinc^M;  are  known  to  have  uiadt?  any 
considerablp  ]ii-ogrc!is  in  remote  agc^j  is  Aslronomy: 
but  by  them,  as  well  as  by  the  ChaMsenns,  and 
almost  every  other  oriental  nation,  this  noble  science 
was  degraded  by  its  supposed  connexion  with 
astrology.  Both  the  Chinese  annalists  and  the 
Jesuit  missionaries  traec  back  the  history  of  astro- 
nomy in  China  to  the  age  immediately  succeeding 
the  universal  deluge.  They  attribute  to  Fo-hi, 
their  first  emperor  (whom  some  suppose  to  have 
been  A'ooA,  and  others  Hani),  the  discovery  of  the 
elementary  principles  of  their  science,  the  invention 
of  the  .Mgiis  of  the  zodiac,  the  arrangement  of  the 
constellations.  Sec.  P.  C>aubil,  who  seems  to  have 
investigated  more  closely  the  elainu  of  tlio  Chinese 
astronomers,  admits,  that  at  lea-st  as  early  as  «.& 
ISO,  the  number  and  extent  of  the  constellations 
had  been  determined  as  they  now  stand ; — the  situ- 
ation of  the  fixed  stars,  with  reference  to  the 
solstitial  and  equinoctial  points,  and  the  obliquity  of 
the  ecliptic  ; — that,  about  the  same  time,  the  theory 
by  which  they  foretold  eclipses,  was  discovered  and 
artnl  upon,  and  that  there  are  still  extant  in  their 
language,  treatises  on  astronomy,  which  were  writtcB 
two  hundred  years  before  the  Christian  j-Era. 

29.  Before  we  quit  this  vast  and  populous  em- 
pire, the  literary  history  of  which  is  daily  becoming 
better  known  and  more  interesting  to  Huropeans, 
a  cursory  view  may  be  taken  of  the  principal  de- 
partments of  its  mwlom  literature,  as  arranged  by 
Dr.  Morrison  in  his  valuable  Chinese  MiscellaDjr. 
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After  enomernting  the  ancient  writings  of  Con- 
rucius  and  his  diKciplcs,  it  is  stat«Ml,  that  "  tho  Ist 
class  incliidfts  the  multitude  of  modern  critics  and 
commentators  on  tho^e  writings;  2.  Histories  of 
the  Chinese  Empire,  which  arc  numerous,  written 
in  a  grave  stj'lc,  and  interspersed  with  remarks 
on  the  persons  and  occurrences  which  pass  in  re- 
new; 3,  Hisitorical  novels,  which  now  constitute  a 
favourite  department  of  Chinese  reading;  i.  Dra- 
matic works,  generally  publislied  uudur  fictitious 
names ;  5.  Poetry,  which  conslsLi  chiefly  of  short 
descriptions,  expret^sing  the  tender  or  mournful 
feelings  of  the  heart,  aud  sometimes  describes  rural 
scenery,  but  seldom  touches  on  moral  subjects ; 
fiL  The  Collectanea  of  political,  phitosopliical,  and 
cantrovcrsial  disquisitions  fonns  a  very  numerous 
tiass  of  modem  Chinese  writings;  7.  (icographical 
and  topc^aphical  treatises  are  abundant ;  8.  Medi- 
cal works  on  tlie  theory  and  practice  of  the  healing 
art  are  also  said  to  be  numerous,  and  highly  curious; 
9.  Astronomical  books,  which  generally  are  fUlcd 
with  the  dreams  of  astrology,  iiitenniuglcd  with 
scieutific  information;  10.  The  Prize  Essays  of 
many  generations,  which  are  preserved,  and  pub- 
litbed  with  care  at  the  vxpensu  of  the  government; 
aad,  11.  The  moral  and  religious  essays  of  the 
three  modern  Chinese  sects,"  termed  by  Dr.  Morrison, 
"  tbe  Confucian  School  of  Atheistical  Materialbts, 
the  Visionary  Alchymic  School  of  I^aokeun,  and  the 
Hindoo  Polytheistic  School  of  Buddha." — Morrisun's 
Cbiaese  M'itceUany,  p.  34J. 
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30.  TiiG  same  obscurity  which  hangs  over  the 
primitive  history  of  China,  veils  also  that  of  the  pe- 
ninxula  of  ilindostaii.  But  from  whatever  quarter 
tlw  inhabitants  of  these  oricutal  climes  (now  iwn- 
ilercd  Ko  interesting  by  their  political  relation  to 
otirnclven)  may  have  derived  the  elements  of  their 
civilisation  and  knowledge,  it  is  certain  that  tbeit 
ei(iit4<d  among  them,  from  the  earliest  period  of  their 
traihliiinut  history,  men  highly  reputed  for  their 
wudom  and  erudition ;  aud  that  discoveries  were 
nude  by  them  in  moral  and  physical  science,  irtudt 
though  they  may  not  bear  a  comparison  with  the 
di-vehipmcnts  of  modern  times,  arc  yet,  when  viewed 
ill  connexion  with  the  existing  state  of  society, 
truly  astonishing.  So  high  was  the  literary  repu- 
tation of  this  people,  long  befurc  tJie  arts  and  philo- 
sophy flourished  in  (Jrcocc,  that  all  who  made  any 
prcli!ii»ions  to  learning  in  that  country  deemed  it 
necessary  to  visit  India,  that  they  might  mukc  tbem- 
siilves  acquainted  with  the  philosopliical  systems,  and 
tidentifir  discoveries:,  for  which  the  eastern  sagec 
were  rcnowneil.  An  aucicnt  Greek  historian  eS- 
firms,  that  "  the  Indians  were  the  wisest  of  natious, 
especially  in  moral  science;  and  notwithstanding 
the  national  vanity  of  the  Greck.t,  which  ted  them 
to  })Our  contempt  on  all  other  nations  as  barbarous, 
tho  confession  is  frequently  extorted  from  them,  th^t 
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the  most  celebrated  of  their  philosophers  were 
greatly  indebted  to  their  travels  among  oriental 
nations  for  their  high  attainments  in  knowledge. 
"  The  six  philosophical  schools,"  says  Sir  ^V.  Jones, 
"  whose  principles  are  explained  in  the  Dersana 
Sa^tra.  comprise  all  the  metaphysics  of  the  Old 
Acudemy,  the  Stoa,  the  Lyceum  ;  nor  is  it  possible 
to  read  the  Vedanta,  (utiotlicr  of  the  ancient  Indian 
Sastras,)  or  the  many  fine  compositions  in  illustra- 
tioQ  of  it,  without  believing  that  Pythagoras  and 
Plato  derived  their  sublime  theories  from  the  same 
fountain  with  the  sages  of  India." 
T  '31.  Of  the  philosophy  of  India  it  would  be  im- 
possible to  give  even  a  faint  outline  in  this  summary 
of  ancient  literature;  nor  is  it  easy  to  form  a  decided 
opinion  of  its  general  character,  amidst  the  jarring 
opinions  entertained  on  the  subject  by  writers  poe- 
aessed  of  ample  means  of  information.  By  some  it 
Ins  been  described  as  a  compound  of  fanatical  uieta^ 
l^^iics,  and  extravagant  superstitions,  without  the 
Rnallest  seasoning  of  rational  physics ;  while  others 
have  represented  it  as  a  refiiietl  allegorical  system 
of  metaphysical  theology,  characterized  by  inge- 
Boity  and  pre-eminent  genius.  Without  acceding 
ftiUy  to  either  of  these  contrar)'  opinions,  it  may  be 
niely  affirmed,  that  the  mystical  philosophy  of  India 
approaches  much  nearer  to  reason  and  truth  than 
the  bold  and  impious  iipeeulations  of  the  modern 
European  philosophers.  The  latter  have  strenu- 
ntsly  laboured  to  exclude  mind  from  the  universe ; 
but  the  ancient  tlimloo  philosophers,  proceeding  to 
the  opposite  extreme  of  pani/ieism,  allow  no  powers 
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whatever  to  material  sulistmiccs,  but  introduce  the 
Deitj-  OS  the  imraerfiate  cause  of  every  effect,  how- 
ever trivial :  as  the  agent  atid  author  alike  of  good 
and  eril.  "  From  all  the  properties  of  man  and 
nature — from  all  the  various  branches  of  science— 
from  all  the  deductions  of  human  reason,  the  corol- 
lary drawn  by  all  the  philosophers  of  th«  Kast  is, 
the  supremacy  and  direct  agency  of  an  all-creating, 
alt-preserving  spirit,  infinitely  wise  and  powerful, 
but  infinitely  removed,  also,  from  the  comprehension 
of  his  most  exalted  creatures,  in  common  with  all 
other  eastern  nations,  they  considered  the  human 
soul  as  a  particle  or  an  emanation  of  that  intellec- 
tual fire  by  which  the  universe  is  animated.  To 
the  same  source  may  also  bo  referred  their  belief  in 
transmigration,  re-absorption  in  the  Divinity,  and 
the  periodical  renovation  of  the  material  mxiverse."* 

32.  No  early  traces  of  moral  science,  considered 

I 

*  The  RtaKanmt  of  Sir  W.  itrne*.  mpectJan  ihc  brancb  of 
Hindoo  philosophy  ntentd  to  in  (he  text,  ezhibitt  it  in  a  mon 
&vourabl«li|;fa(.  "  The  AiMduiwiMatienrt  of  (he  Vislaftti  School 
coniMed.  not  in  deuyiog  die  euBI«nce  of  niatuir,  ihjit  la,  of 
■olidity,  )inp«netnbiliiy,  and  extended  6]{<ire,  (to  d«uy  wkidi 
would  be  lunacy.)  but  in  corrrctin);  the  popular  notion  of  it,  and 
ill  contending  that  j(  Aai  nu  ratnu-t  tniieptndenllt)  of  menial  per- 
crptKiR— tliat  exiaienct  and  perceptibility  are  convertible  leftM— 
that  external  appearanco  oiul  lensaliona  arc  illusory,  and  would 
raniah  into  nothii^,  if  tl>e  diritie  energy,  which  alone  awataim 
thim,  were  auapended  but  for  a  monncnt ;  an  opinioti  trhidi 
EpichamiuB  and  Plato  aecin  to  liave  adopted,  and  which  haa 
been  maintained  in  (he  preaent  day  (alludinfc  to  the  well-lcnoini 
BerkleyaD  ayatem,)  nith  great  clr^iice.  but  nith  little  public 
appbuuc."— ■S'ir  W.  J^mtt't  Work:  \o).  1.  Prelim.  Diaa. 


as  a  system,  can  he  found  among  the  ancient  writ- 
ings oi  the  Hindoo  philosoplicrs;  but  tlwir  Hiutrat, 
or  sacred  books,  abound  with  ethical  maxims  and 
preceptive  rules  of  conduct.  >, 

The  moralists  of  the  East  have  in  general  chosen 
to  deliver  their  precepts  in  short  sententious  apUo- 
risiDS,  to  illustrate  them  by  allegorical  comparisons, 
or  to  incutcatu  them  in  the  ancient  form  of  apo- 
logues or  fables.  The  NUl  Saatra,  or  Syale-m  qf 
Ethics,  still  held  in  high  veneration  by  the  inhabi- 
tants of  India,  contains,  amidst  ninny  absurdities,  a 
great  mass  of  moral  iimtruction ;  and  the  fables  of 
Vtshnu-serman  (better  knoivn  by  the  name  of 
Pilpay)  are  said  to  be  the  most  beautiful,  if  not  the 
most  ancient,  collection  of  apologues  in  the  world. 
These  fables  vrere  originally  written  in  the  San- 
scrit dialect,  under  a  title  which  signifies  "  amicable 
imtructiou ;"  frotn  ^vluch  they  were  first  translated 
into  the  popular  language  of  India,  in  the  sixth 
century.  They  are  now  extant  in  more  than  twenty 
of  the  oriental  dialects,  and  greatly  admired  for  the 
moral  wisdom  they  contain.  It  is  conjectured  by 
Sir  ^V.  Jones,  that,  "  as  the  very  existence  of  Esop  is 
doubtful,  the  first  moral  fables  known  to  the  Euro- 
peans, were  of  Indian  or  Ethiopic  origin." — Sir  W. 
Jones's  Works,  Vol.  I.  p.  32. 

'■i'A.  Physical  science  seems  to  have  been  chiefly 
applied  by  tlie  ancient  Hindoos,  either  to  the  con- 
veniences of  social  life,  or  to  the  more  disgraceful 
purpose  of  magical  and  astrological  imposture.  If 
full  reliance  could  be  placed  on  their  own  tradi- 
tional history,  or  the  testimony  of  some  distinguished 
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modern  writera,   it  would   appear  that  the    most 

remarkable  (Hscovcrics  were  ouidc  by  them,  even 

in  the  iniikiicy  of  society,  in  the  kindred  sciences 

of  arithmetic,  algebra,  geometry,  and  astronomy. 

That  they  were  early  famed  for  their  skill  in  nari- 

gation  and  their  astronomical  knowledge,  is  evident 

from  the  writingx  of  the  aticient  geographer,  Dio- 

njiaas,  who  describes  tbem  as  a  people, 

ajjifl  ilii '> 

" wlio  Jir$t  assay '<1  the  deep. 


■^.  .™- 


And  waAed  niercliandizc  to  coasts  unknown; 

Those  who  i]i|[<!ste(l  Jirtt  the  starry  choir, 

Tlieir  mulionn  nurk'd,  and  caird  iheni  by  ihcir  iuin«i:' 

Yet  more  decisive  evidence  is  adduced  of  their 
attainments  in  astronomy  by  a  scientific  modem 
writer  (Bailly),  who  examined  attentively  the  astro- 
nomical tables  of  the  Indian  philosophcn)  of  anti- 
quity, and  asserts,  that  they  are  far  superior  in 
accuracy  to  the  best  calculatioiis  of  the  Grecian 
ajitroiiomcra.  The  fundamental  epoch  of  the  Indian 
astronomy  is  a  conjnntrtion  of  the  sun  and  moon, 
which,  according  to  their  chronology,  is  said  to  have 
taken  place  at  a  period  nearly  corresponding  M'ith  the 
year  3102  before  the  Christian  ^Era;  and  the  most 
accurate  calculations  of  modern  astronomers  have 
shewn,  that  such  a  conjunction  must  have  actually 
taken  place  at  that  time.  Still  more  remarkable  is  the 
statement  of  Sir  W.  Jones,  who  refers  to  the  works 
of  an  ancient  philosopher  of  India,  which  are  said 
to  include  a  system  of  the  universe,  founded  on 
the  principle  of  attraction,  and  the  central  position 
of  the  «un;  whence  he  infers,  that  this  Indian  pbUor . 
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sopher  {probabljr  a  contemporary  of  Pythagoras) 
cmntnunicatcd  to  the  philuMiplicr  of  Samos  that 
knowledge  of  the  true  solar  system,  which  be  u 
isud  to  have  possessed.*  i 

94.  On  the  general  literature  of  the  ancient 
Hindoos,  the  foUoHing  brief  notices  may  suffice. 
Namcrous  tntati^es  are  found  among  their  ancient 
writings  on  g;rammar,  rhetoric,  logic,  music,  medi* 
due,  geography,  and  iuHtory,  which,  though  little 

*  In  proof  of  chis  <t&ieineni  {viz-  tliat  ihc  philosof^era  of 
India  trvrc  not  ignorsDt  of  the  great  lair  of  allrsciioo),  Sir  W. 
Jooe*  bu  adiluccd,  from  an  sncicnt  allegorical  pof^m,  the  ful- 
lowiag  carious  jkmm^:— "  'Pliere  is  a  strong  propensity  wlndi 
dancea  throi^h  every  atom,  and  aitracta  the  minuiest  panicle 
to  XHnc  peculiar  object;  searcL  lliis  unlverae  from  iw  bws  to 
>U  tammil,  front  lire  to  sir,  from  water  to  esrili,  from  all  below 
i)h  inooa  to  all  above  the  celential  tpliereti  and  thou  wilt  not 
fickd  a  corpuscle  destitute  of  that  natural  actraclubiliiy ;  the  vrry 
poiDL  of  the  Rru  thread  in  thiK  apparently  un)t1ed  ikein  is  no 
otlier  than  sueli  a  principle  of  attraction,  and  all  principles 
befide  art  void  of  a  real  basis;  from  such  a  propensity  arises 
etrry  ntoliott  perceived  in  heavenly  or  in  (erresirial  bodies;  it 
w  &  dtaposiiioD  to  be  attracted,  which  taa((ht  hard  steel  to  rush 
froiu  iu  place,  and  rivet  Itself  on  the  magnel:  it  is  the  mric 
d»po»itioD  which  impels  the  li^ht  straw  to  attach  itself  lirmly 
am  amber;  it  it  this  quality  which  ^ivcs  every  subidince  in  nature 
a  tettdency  totrard  anolker,  and  Hti  inelinalion  forcibly  directed 
to  a  determinate  ]>oini."  '*  These  notions,"  remarks  the  Icamed 
■nthoT  of  tbe  UtMenatlon  un  the  Philosophy  of  the  tlindooa, 
(roan  which  tlie  above  passage  is  (pioted;  "  these  notions  are 
Ttgiic  iiwleed  and  tinsai  is  factory  ;  but  jiernnt  me  to  ask  whether 
the  Ut(  paragraph  of  Newton's  ineoinparabk  work  goes  much 
ftriher.  and  whether  any  subsequent  experiments  have  tlirown 
I^t  on  a  subject  so  abstruse  and  obscure,"— £ir  W.Joaei't 
Wcrkt,  Vol.1,  p.  171. 
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known  to  European  schoTors,  are  nffinned,  by  no 
invonipetcnt  witness,  to  "erinpe  a  fertile  and  inven- 
tive genius;  their  lighter  poems,  some  of  which  are 
of  high  antiquity,  arc  livciy  and  elegant;  their  epic, 
magnificent  and  sublime  in  the  highest  degree. 
The  ancient  books,  called  Purnnas,  comprise  a 
sericB  of  mythological  histories,  in  blank  verse,  from 
the  creation  to  the  supposed  incarnation  of  Buddhn; 
and  their  Vcdas  abound  with  noble  speculations  ia 
metaphysics,  and  fine  discourses  on  the  being  and 
attributes  of  God."  To  thi^  perhaps  too  flattering 
statement  of  the  contents  of  these  ancient  writings, 
it  is  requisite  to  add  (on  the  authority  of  the  tate 
excellent  missionarj-,  Ward,  author  of  a  valuable 
work  on  the  Customs,  Manners,  and  Superstitions 
of  the  Hindoos),  that  these  sublime  speculations  and 
moral  maxims  are  blended  with  and  degraded  by 
the  most  absurd  fictions  and  the  grossest  obscenity. 
It  is  painful  to  be  under  the  neceasity  of  closing 
this  brief  sketch  of  the  ancient  learning  of  India, 
with  the  assertion,  that  these  boosted  attainments 
in  philosophy  have  hitherto  presented  the  most 
formidable  barrier  to  tlie  introduction  of  Chris- 
tianity among  its  inhabitants,  and  that,  while  the 
unlettered  and  more  barbarous  tribes  ofAfrica,  or  the 
islanders  of  the  Pacific,  hare  renounced  the  su|ier^ 
stitions  of  their  forefathers,  the  haughty  Brahmins 
of  India  (with  but  few  exceptions),  clad  in  the 
proof  armour  of  metaphysicfil  theology  and  worldly 
wisdom,  have  remained  impervious  to  the  light  of 
christian  revelation,  and  continued  proudly  to  reject 
the  "  wisdom  that  come«  from  above."     Happy  WMe 
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it  for  them,  and  for  the  world,  if  the  advice  with 
which  one  of  their  own  Shaslras  concludes  were 
but  practically  obeyed:—"  That  Spirit,  from  whidi 
lO  created  bcin^  prctceed ;  through  which,  having 
proceeded  from  it,  they  live;  toward  which  they 
tend;  aud  iu  wliich  they  ure  ultimately  ub»orbed;— 
that  Spirit  study  to  know:  that  Spirit  is  the  Gaeat 
Okb."— 5i>  W.  Joites9  Works,  \o\.  I.  pp.  173, 174. 
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35.  If  Persia  were,  as  Sir  W.  Jone-s  has  asserted, 
"  the  true  center  of  population,  of  knowledge,  of 
languages,  and  of  arts,"  in  a  very  remote  period  of 
antiquity ;  and  if  from  that  empire  civilization  and 
learning  travelled  in  every  direction  throughout  the 
Tast  continent  of  Asia,  a  more  tlian  ordinary  degree 
of  importance  must  attach  to  its  primaeval  history. 
Even  the  most  indistinct  record:^  of  \\s  ancient 
literature  must  possess  an  unwonted  interest,  not 
only  on  their  own  account,  but  still  more  because 
of  the  relation  they  bear  to  the  progress  of  know- 
lege  in  subsequent  tinil  far  distant  agea.  It  is  much 
to  be  lamented,  (though  it  is  not  difficult  to  account 
for  the  fact,)  that  the  early  history  of  so  distin- 
guished an  empire  should  be  so  little  known,  and 
that  the  traditions  respecting  it  should  be  so  various 
«ad  contradictory.     A  few   of  the  most  credible 
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sUlem«nts  and  ofiinions  on  this  interesting  subjf 
will  he  embodied  in  the  present  section,  galheted 
from  the  most  authentic  sources  of  information  to 
which  its  writer  could  obtain  acccHs.  It  is  to  be 
premised,  that  Religion  and  Philosophy  arr  »o 
blended  together  in  the  hlstorj'  of  ancient  Persia, 
that,  though  the  former  falls  not  distinctly  witJlin 
the  object  of  the  present  work,  it  will  be  impossible 
to  separate  the  one  from  the  other.  The  few  dis- 
tinguished names  which  occur  in  the  annals  of  its 
anciejit  literature,  were  chiefly  celebrated  as  religiotu 
reformers,  who,  by  their  instructions  and  their  writ- 
ing's, propagated  those  tenets  on  moral  subjects,  and 
instituted  those  religious  rites,  which  continued  t^_ 
prevail  during  many  ages.  ■>■'    ""^B 

11186.  It  is  generally  admitted,  that  long  before  the 
time  of  the  celebrated  Zerdusht,  or  Zoroaster,  the 
Magian  sect  existed  in  Persia,  and  included  men  of 
reputed  learning,  held  in  high  veneration  by  the 
common  people ;  but  it  is  probable  that,  in  Persia 
as  in  Chaldwa,  their  only  erudition  consisted  in  such 
rude  calculations  respecting  tlie  pluciiomcna  of  the 
heavenly  bodies  as  enabled  them  more  successfully 
to  practise  the  arts  of  delusion,  by  pretending  to 
augur,  from  the  aspect  of  the  heavens,  the  de^nin 
of  mankind.  Some  faint  traces  may  indeed  be  per^ 
ceired  of  nn  earlier  and  purer  state  of  society, 
bearing  a  close  resemblance  to  the  patriarchal.  The 
primcral  religion  of  Persia  is  said,  on  the  authority 
of  some  oriental  writers,  to  have  bcL>n  "  the  oldest 
and  noblest  of  all  religions.  It  consisted  in  a  fit 
belief  that  one  supreme  God  made  all  things 
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power,  and  continually  governs  them  by  his  provi- 
deace— bi  a  pious  fear,  love  and  adoration  ol"  Him — 
ftidue  reTcrence  for  parents  and  aged  persons-a 
a  firatemal  affection  for  the  whole  human  species, 
and  a  corngmssioDatc  tenderness  even  tor  the  brute 
creation."  This  purer  form  of  moral  and  rehgious 
belief  H'os,  however,  gradually  corrupted  and  debased; 
and  there  was  grafted  upon  it  the  Sahian  supersti- 
tioD,  which  was  probably  imported  from  India,  and 
coosisted  m  the  adoration  of  the  host  of  heaven,  or 
th«  -worship  of  the  celestial  bodies:  hence  arose 
numerous  temples  in  Persia,  dedicated  to  the  sun 
and  phinets,  and  containing  symbolical  represent*" 
tioru  of  tliosc  objecta  of  their  idolatrous  homage; 
some  memorials  of  which  are  still  preserved  among 
the  specimens  of  Persian  sculpture.  This  popular 
religion  seems  to  have  originated  with  Mababad; 
who  Is  said  to  have  ht^eii  tlte  first  monarch  of  Persia, 
and  of  whom  tradition  relates,  that  "  he  received 
&om  the  Creator,  and  promulgated  among  men,  a 
toered  hook  in  a  heavenly  laugutij^e,  which  consisted 
of  regulations  and  divine  ordinances  for  the  conduct 
of  mankind."  In  these  traditions,  a  clear  indication 
k  given,  that  some  knowledge  was  preserved  and 
widely  diffused  of  the  primittte  revelafioH ;  and 
hence  some  have  been  led  to  imagine,  that  Abraham 
at  Moses  was  the  real  person  intended  by  the 
Persian  Mahabad.  A  partial  reformation  of  tb« 
popular  faith  was  subsequently  effected,  about  the 
ninth  ccntiiry  before  tlie  C^hristiaii  /ICra,  by  llmhoRg, 
which,  while  it  rejected  the  grosser  forms  of  poly- 
theism   that  had   been   gradually  introduced,  and 
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remed  the  \aves  and  institutions  of  Mahabad.encou- 
rugcd  u  ttupcrstitiuus  venL-rution  tor   the  ccles 
bodies. 

37.  It  is  not,  however,  till  we  arrive  at  the 
of  Zvrduiiht,  that  we  Hnil  ourselves  on  the  firm 
ground  of  authentic  history.  This  celebrated 
Persian  pliilosophcr  is  to  be  distinguished  both  from 
the  Chaldiean  philosopher  of  the  same  name  (to 
whom  we  have  already  referred),  who  fiourtshed  at 
a  much  earlier  period,  and  from  several  otherx  men- 
tioned  by  ancient  writers  who  lived  after  him. 
Stanley,  in  his  Lives  of  the  Philosophers,  affirnu, 
"  that  ancient  history  mentions  several  Zoroastcrs ; 
the  first,  a  Chaldxan ;  the  second,  a  Bactrian  ;  the 
third,  a  Persian;  the  fourth,  a  Pamphylian ;  and 
tlie  fifth,  a  Proconnesian :  all  of  whom  were  scud  tx> 
be  the  principal  founders  of  the  hteraturc  of  thor 
respective  oomitrie^."  If  this  statement  be  correct, 
it  would  seem  probable,  cither  that  all  the^e  tradi- 
tions had  one  common  origin,  and  referred  to  the 
same  individual;  or  that  the  name  was  anciently 
employed,  as  a  kind  of  hterary  title,  to  designate 
those  persons  who  rendere<l  themselves  famous  by 
their  wisdom  and  learnuif;.  Wlicther  this  opinion 
be  well  founded  or  not,  there  can  be  no  doubt  of  the 
existence  and  celebrity  of  the  Persian  Zoroaster,  or, 
as  he  is  called  by  the  orientals,  ZtrdHsht :  and  that 
he  flourished  during  the  reign  and  under  the  ]>atron> 
age  of  Dtirtus  Hifttti»pex.  This  ancient  sage  is 
said  to  have  exerted  his  infiuciice  and  learning  for 
the  purpose  of  counteracting  the  popular  supersti- 
tions of  his  country,  and  to  have  produced  a  great 


reformation,  amounting'  almost  to  a  revolution,  both 
tQ  phtloMiphy  and  rdigiuii.  Tu  the  character  of  a 
literary  reformer,  his  pretensions  seem  to  have  heen 
well  founded :  but  it  may  be  doubted,  if  what  has 
already  been  affirmed  respecting  the  primitive  reli- 
gion of  Persia  be  correct,  whether  he  c-ao  claim,  on 
just  grounds,  the  higher  honour  of  a  religious  re^ 
former.  •    >tlf 

38.  For  a  summary  of  the  philosophical  and  reli> 
gious  tenets  uud  nm.vinis  of  Zoroaster,  it  is  requisite 
to  refer  to  his  writings,  some  of  which  are  still  ex- 
tant, but  the  far  greater  part  have  perished.  The 
sacred  book,  called  tlie  Zend,  still  held  in  high  vene- 
Mtion  by  the  FerMan^,  has  btxn  generally  uttributed 
to  him,  though  some  critics  consider  it  the  produc- 
tion of  a  much  later  period.  Thi«  book  consists  of 
two  parts,  one  of  which  contains  the  forms  of  devotion 
and  ceremonies  to  l>c  observed  in  religious  worship ; 
the  other,  precepts  of  religion  and  morality.  A  por- 
tion of  this  ancient  book  is  read  to  the  people  on  everj 
sacred  day  by  the  priests :  and  from  its  pages  are 
derived  many  of  the  metuphyiiicul  speculations  which 
still  exercise  the  ingenuity  of  the  learned.  Many 
works  in  astrology,  physics,  and  theology,  ore  also 
said  to  have  been  written  by  Zoroaster,  and  are  occa- 
sionally referred  to  by  modern  oriental  scholars,  no 
tracer  of  which  remain.  One  curious  document,  how- 
eYer,8tiHexi5ts,consistingoffragmcnt8ofhiRsupposed 
writings,  under  the  title  of  the  Oracles  of  Zoroaster. 
L  Tbey  are  in  verse,  and,  notwitlistanding  all  the 
I  labours  of  the  Platonic  Philosophers,  several  of  whom 
I    wrote   large   commentaries  upon  tlicm,  extremely 
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obscure.     If  tlicso  are  genuine  prouuctioiut  of  tlie 
Persian  philosopher,  tliey  distinctly  point  out 
true  origin  of  the  ptulosophy  of  Plato. 

39.  The  outline  of  the  Persian  philosophyr 
rather  of  that  system  of  metaphysical  tlieolo^' 
which  has  been  professed  immcmorially  by  the  Sufi*, 
or  Pernian  literati,  is  thus  sketched  by  the  masterly 
hand  of  Sir  W.  Jones,  than  whom  scarcely  an  indi- 
Tiduai  can  be  found  in  modem  times  more  intimatdy- 
acquainted  with  the  literature  of  Persia.  "  Their 
fundamental  tenets  are,  that  nothing  exists  abso- 
lutely but  God:  that  the  human  soul  is  an  ematUK 
tion  from  his  essence  ;  and  though  divided  for  a  time 
from  its  heavenly  source,  will  be  finally  re>unitod 
with  it;  that  the  highest  possible  happiness  wiQ 
arise  from  its  re-union,  and  that  the  chief  good  of 
mankind  in  this  transitory  world  coiixist^  in  as  per- 
fect an  union  with  the  eternal  Spirit,  as  the  incum- 
brances of  a  mortal  frame  will  allow,— tliat  for  this. 
purpose  they  should  break  all  connexion  with  c^fl 
trinsic  objects,  and  pass  through  life  without  attach- 
ments, as  a  swimmer  in  the  ocean  strikes  freely 
without  the  imjM-diment  of  clothes;  that  they 
should  be  straight  and  free  as  the  cypress,  whose 
fruit  is  hardly  perceptible,  and  not  sink  undera  lood 
like  fruit-trees  attached  to  a  trcUia — that  if  mere 
earthly  charms  hate  power  to  influence  the  rouI,  the 
idea  of  celestial  beauty  must  overwhelm  it  in  extatic 
delight, — that  for  want  of  apt  words  in  which  to 
express  the  divine  pcrfectioiut,  and  the  ardour  of 
devotion,  we  must  boirow  such  expressions  as  ap- 
proach the  nearest  to  our  ideas,  and  speak  of  Beaatr 
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and  Lore  in  a  transcemlent  mid  mystical  stmc  ;  that, 
like  a  rci*d  torn  from  itii  native  hank, — like  vrat 
separated  from  its  delicious  honey,— the  soul  of  man 
bewuils  its  disunion  nith  mtlaiKholy  mtuac,  and 
sheds  burtiii)^  tears,  like  tlie  lighted  taper,  ivauing 
pBuionately  for  the  moment  of  its  extinction,  as  a 
<laen$;agt;meDt  from  earthly  trammels,  and  the  means 
of  returning  to  its  Only  Beloved."  "Such,"  adds 
ihi»  elc^nt  \mter,  "  is  the  wild  and  enthusiastic 
rel^^nt  of  the  Persian  poets,  especially  of  the  sweet' 
Hafix,  and  the  great  Mnulav) ;  such  is  the  system  of 
the  Vetlanti  philosophers,  atid  best  lyric  poets  of 
India;  and,  as  it  vfos  a  system  of  the  highest  anti- 
quitv  in  both  nations,  it  may  be  added  to  the  man^' 
utti^r  proofs  of  an  immemorial  affinity  between 
them."— .SVr  W.  Jone-f's  Works,  Vol.  1.  pp.  90,  fll. 

'40.  Truth,  however,  demands  that  it  ebould  be 
&tJnctly  stated,  that  the  preceding  sketch  of  the' 
Persian  philosophy  exhibits  not  its  grosser  featureij^ 
With  ihe^e  refined  sjicculations  on  the  nature  of  the' 
human  soul,  and  its  re-absorption  in  the  Divinity,' 
were  blended,  by  the  great  Persian  reformer  him- 
sdft'  mAny  mythological  fables  relative  to  the  twiP. 
opposite  principles  ofjtroo^/and  evil,  (the  former  of 
If  hich  viat  persotiilietl  under  the  name  of  Oroniasdes, ' 
and  the  latter  under  that  of  Arimanius)  ;  rcspeeting 
the    genii,    or  angeU,    supposed    to  preside  otst 
months  and  days;  respecting  the  adoration  of  the 
^n,  as    the  hrighte.st    emblem  of  Mithra   or  the 
Supreme  Deity,  and  of  Fire,  as  the  offspring  of  the 
suo  and  an  emanation  from    his    roagniffcent  orb. 
Whether  Zoroaster  taught,  and  his  disciples  practised, 
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the  worship  of  the  Sun,  arwl  of  the  element  of  Fire, 
has  be«D  much  c|uc.stloii(Ml  in  modern  times,  though 
it  seems  to   have  been  generally  helievecl  by  the 
ancients.     It  is  stoutly  denied  by  the  Persian  Sufis 
of  ihc  present  tlay,  who  appeal  to  supposed  writings 
of  great  antiquity  in  proof  of  their  assertions.     In 
one  of  tlkcse,  the  following  explanation  is  given  of, 
the  act  of  Cyrus,  in  prostrating  himself  before  tl^| 
blazing  altar :—"  Think  not,  thai  they  were<«/or«-* 
ofjire,  for  tliat  element  was  only  an  exalted  object 
on  the  lustre  of  which  they  fixed  their  eyes ;  they 
humbled  themselves  a  wliolc  week  before  God  ;  lUljH 
if  thy  understanding  be  ever  so  little  exerted,  thou 
must  acknowledge  thy  dependance  on  the  Being  su- 
premely pure."* — Sir  JV.  Jonettn  Workx,  \o\.  I.  90. 

41.  The  TeneratioD  in  which  the  sun  and  other    ' 
celestial  bodies  were  held  by  the  ancient  Persians     ' 


*  In  fuither  confirmation  of  thix  opinion,  Dr.  Hyd«  rvlaies, 
that  wh«n  a  Perainn  \nvM  wan  inicnof;«ti-d  by  an  indmaic  friend 
ofbis,  then  roiilcnc  in  India,  "  At  nhut  h-oioiu  and  with  what 
corcmonii'S  ihcy  sitorrd  the  aun  t"  lie  replied,  thnt  "  nriihcr  ihtj 
nor  their  falhcrs  hod  rvcr  worihippnl  ih:-  min,  or  paid  any 
.di*iac  honour*  whatever  lo  tliat  luminniy,  to  the  inann,  or  u> 
the  pUocta ;  but  at\\y  tiirnMl  th<ffl«clvr«  toward  the  tun  «hen 
pfaying,  b<«aaie  tbcy  considered  it  >■  coming  iM-^rnt  to  the 
naiure  of  fire,  and  iho  brighlt^t  image  of  the  llivinity."  From 
ihew  facis—if  8ucb  lh«y  may  be  called— it  miiu  berTidont,  that 
Theitm,  or  the  worsliip  of  the  one  living  and  true  God,  haa  been 
pTMerred,  (nut  indeed  luiniingled  with  rorrupt  and  luperaliiioM 
rites,  but  )e(  in  aome  degree  of  puriiy,)  from  the  earlit'St  reconlf 
of  the  Pi-rMB  empire  lo  ihc  pr«^«nt  lime.  Addiliooa]  evidence 
oD  thit  inlemting  tubjrct,  may  aUo  be  obtained  rrom  the  "Lift 
ami  Remain*  of  the  late  cxcelleni  and  lainetiusl  MiiisionaTy, 
Henry  Ma«yn." 
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(whether  it  amounted  to  religious  worship  or  not), 
natufiUly  led  them  to  the  study  of  astronomy.  They 
were  prompted  by  their  religion,  no  less  than  by 
curiosity  and  the  desire  of  knowledge,  to  make  as 
minute  observations  as  their  limited  means  would 
permit,  on  the  orbits,  motions,  and  other  visible 
pbienomena  of  the  heavenly  luminaries.  Instructed 
probably  by  the  Chaldxan  Magi,  they  established 
"  a  number  of  artificial  cycles  with  distinct  names, 
which  seem  to  indicate  a  knowledge  of  the  period 
in  which  the  equinoxes  appear  to  rcvolre;"  and 
from  the  same  souree,  it  is  probable  that  those 
elements  of  physical  science  were  derived,  which 
obtained  for  them  the  reputation  of  magicians  and 
enchaoters.  Hut  whatever  may  have  been  the 
learning  possessed  by  the  Persian  Magi,  it  was 
carefully  concealed  from  public  view,  and  confined 
to  their  own  privileged  order.  None  except  the 
mciubcrs  of  the  royal  family  were  among  the 
initiated. 

42.  Few  monuments  of  antiquity  remain  to 
indicate  the  progress  of  the  arts  in  ancient  Persia ; 
but  of  those  few,  some  are  exquisitely  beautiful. 
Among  the  venerable  ruins  of  Pt-rsepolis,  and  other 
sculptured  remains  discovered  by  modern  travellers, 
are  found  architectural  specimens,  which,  while 
proved  by  their  state  of  decay  to  liave  been  executed 
in  very  remote  ages,  prove  also,  by  their  scientific 
proportions  and  tasteful  decorations,  that  the  fine 
arts  had  made  no  inconsiderable  progress  in  Persia. 
Mohsan,  a  learned  Persian  writer,  frequently  piled 
by  Sir  W.  Jones  as  a  most  credible  witne?^s,  aJBrms 
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that  there  still   exist  in  Persia,  and  tt«  adjacent 
countries,   numerous   fragments  of  ancient  poetry 
written  in  tht-  Pahlaci,  or  old  IVrsic  dialect,  some 
of  which  are  believed  to  have  been  the  production 
of  Zerdu^ht  himself,  or  of  his  immediate  disciples. 
A    considerable    collection  of  Persian    MSS..  con- 
fejsBi-dly  of  great  antiquity,  have  been  imported  iut^i 
Europe  by  eastern  truveUers,  the  most  valuable  o^f 
wliich  arc  deposited  in  the  Royal  Library  at  Paris. 
Thase  books,  written  portly  in  the  Zendic  or  sacred 
dialect,  and  portly  in  the  vulgar  Persian  language, 
contain  narratives  of  the  miracles  and  revelations  by 
vrhich  Zerdusht  is  said  to  have  established  his  reli- 
gious svjiteui — the  theological  doctrines  and  religious 
ceremonies  taught  by  him  and  his  followers — and 
metaphysical   speculations    on   the    nature  of    the 
hunuin  soul,  the  principles  of  good  and  cvit,  and  the 
ultimate    triumph  of  the    former    over  the  latter. 
These,   as    welt    as  almost  every  other  remaining 
fragment  of  ancient  oriental  literature,  are  chiefly 
poetical,  and  some  are  said  to  be  exquisitely  beautiful 
in  their  style  of  composition.      They  also  contain 
some  excellent  prccept5  of  morality,  and  traditional 
records  of  former  ages.     From  the  general  agree- 
ment of  these  traditional  records  and  moral  maxims 
with  the  facts  and  precepts  of  the  Old  Testament 
Scriptures,  some  have  inferred  that  these  Persian 
MSS.  are  of  much   later  origin    than  the    period 
usually  assigned  to  them;  whilst  others  have  ga- 
thered from  thest^  ancient  documents  collateral  and 
independent  proofs  of  the  authenticity  and  antiquity 
of  the  Jewish  Scriptures.     It  may  be  added,  ia 
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eluding  this  brief  sketch  of  the  literature  of  ancient 
PtTsia,  that  proofs  are  not  wanting  of  the  successful 
cultivation  of  the  kindred  arts  of  music,  painting, 
and  sculpture  by  Persian  artists,  some  of  whose 
names  have  been  preserved,  though  their  works 
lave  long  since  perished  beyond  all  hope  of  re- 
covery.— Vid.  AmcwiU  Uaiv.  Hist.  (Pert'ta.) 
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43.  The  records  of  antiquity  liirnish  so  little 
authentic  information  respecting  the  primitive  his- 
tory of  .\rabia,  that  it  might  not  improperly  be 
passed  over  without  even  a  cursory  notice  in  this 
review  of  ancient  literature.  There  are,  however, 
Boroe  circumstances  that  render  an  inquiry  into  the 
origin  and  progress  of  knowledge  among  the 
scattered  Arab  tribes  peculiarly  interesting,  and 
which  naturally  prompt  the  wish,  that  the  few 
fragments  of  history  which  yet  remain  on  this 
subject  should  be  preserved.  One  of  the  circum- 
stances alluded  to,  is,  their  supposed  descent  from 
.Abraham,  the  venerable  Hebrew  patriarch,  by  the 
tine  of  Ishmael ;  from  whom  they  may  be  supposed 
to  have  derived  the  knowledge,  if  uot  of  the  elements 
of  philosophy  and  science,  yet  of  subjects  infinitely 
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more  important — the  one  living  and  true  God,  and 
the  homage  and  obe<Iience  due  to  him  from  all  his 
intelligent  creation.  This  knowledge,  which  could 
not  hut  have  been  posse-ssed  by  all  the  posterity  of 
Abraham,  was,  alas!  too  quickly  corrupted  by  his 
degenerate  offspring  who  settled  in  Arabia;  and 
who  x'cry  soon  fell  into  the  common  and  fatal 
superstition  of  adoring  the  sun  and  moon  and  stars, 
erected  temples  and  altars  in  honour  of  these 
luminaries,  and  inventtd  symbolical  representations 
of  these  gods  of  their  idolatrj-.  But  though  the 
worship  of  the  celestial  bodies  characterized  the 
religion  of  the  vulgar,  there  is  ground  to  beliere 
that  "  the  religion  of  the  poets  was  pure.  Theism; 
since  there  arc  Arabian  verses  of  unsuspected  an- 
tiquity, which  contain  pious  and  elevated  sentiments  i 
on  the  goodness  and  justice,  the  power  and  omidj^l 
presence  of  Allah,  or  Tqe  God.  If  an  inscription 
said  to  have  been  found  on  marble  in  Yemen  (the 
ancient  name  of  Arabia)  be  authentic,  the  primitive 
inhabitants  of  that  country  long  preserved  the  re- 
ligion of  their  patriarchal  ancestor,  and  professed 
a  belief  in  miracles  and  in  a  future  state." — Sir 
Jones' »  Works,  Vol.  I. 

44.  The  interest  excited  by  the  ciraimstances 
just  stated,  is  heightened  by  the  fact  of  the  pre- 
servation, in  the  Old  Testament  Scriptures,  of  no 
exquisitely  beautiful  historical  poem  of  high  an- 
tiquity—the scene  of  which  is  laid  in  Arabia— the 
principal  personages  introduced  as  taking  part  hi 
the  dialogue,  are  believed  to  have  been  Arabians, — 
and  its  author  (if  written  by  him.  a  part  of  whose 
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history  it  records,)  was  probably  a  Hebrew  long 
resident  in  that  country,  who  flourished  during  the 
patriarchal  age.  None  can  read  with  attention  the 
book  of  Job,  especially  in  its  original  dialect,  and 

B  bi-lieve  it  to  be  a  Tragincnt  of  patriarchal  history, 
written  under  the  sanction  of  divine  inspiration— 
whether  by  Job  hiinself,  or  by  the  author  of  the 
Pentateuch — without  being  solicitous  to  know  all 
that  can  be  known  of  the  country  to  which  it  relates, 
and  the  people  whose  manners  it  pourtrays — of  the 
attainments  then  made  in  various  sciences,  and  above 
all,  the  knowledge  possessed  by  them  of  the  "  one 
Uring  and  true  God."  Another  circunastance,  ivhich 
gives  an  unwonted  interest  to  the  question  relative 
to  the  dawn  of  literature  in  Arabia,  is,  that  In  tmb- 
sequent  ages,  Europe  was  greatly  indebted  to  Arabic 
scholars  for  the  preservation  of  some  valuable  relies 
of  antiquity,  and  u  partial  revival  of  letters,  when 
they  had  fallen  into  u  lamentable  state  of  decay. 
It  will  appear,  from  facts  to  be  hereafter  stated,  that 
from  Arabia  emanated  those  rays  of  science  which 
shed  a  transient  gleam  over  the  darkness  of  the 
middle  ages.  In  the  absence  of  well-attested  his- 
torical  facts,  we  can  only  have  recourse  to  inferential 

P  reasonings,  which  warrant  the  conclusion  (hat  tHe 
attainments  of  these  scattered  pastoral  tribes' in 
drilization  and  general  knowledge  were  by  no 
means  inconsiderable. 

I  45.  The  following  are  the  principal  grounds  on 
which  this  coDclui>ion  rests: — 1.  Their  contiguity 
to  the  Egyptians,  and  known  intercourse  with  them, 
in  very  remote  ages.     Since  it  is  well  known  that 
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in  Egypt  the  arts  snd  sciences  were  early  colti- 
vated,  and  madR  greater  progress  than  in  perhap 
any  other  provin<.i^  of  the  East,  it  is  reasonable  to 
suppose,  that  a  people  bordering  on  that  country, 
and  intiiuotely  associated  with  them,  partook  in 
some  degree  of  their  illumination.  2.  The  intro* 
ductioti  and  prevalence  of  the  Snbian  religion  fur- 
nbhes  another  indirect  proof;  for  though  that 
system  of  religion  was  partly  idolatrous,  it  was  also 
speculative  and  metaphysical ;  and,  wherevt-r  it 
spread,  secins  to  luivc  carried  ivith  it  a  taste  for 
iphilosophicsl  s)>eculations.  9.  A  yot  more  condti- 
■ave  ergumeut  in  proof  of  the  early  civilization  of 
the  Arabians,  ih  drawn  from  the  antiquity,  ind^ 
pendence,  and  exquisite  beauty  of  their  language. 
Its  attliqtiitff  is  proved  by  inscriptions  found  on 
rocks,  mountains,  and  decayed  edifices  in  diHercnt 
parts  of  Arabia,  the  characters  of  which  have  become 
almost  illegible  by  the  lapse  of  ages,  but  wliich,  as 
far  as  they  can  be  dccyphered,  are  found  to  contain 
ancient  Arabic  verses.  Its  mdefiendenee  may  be 
inferred  from  the  fact,  stated  by  Sir  W.  Jones, 
that  it  bears  not  the  least  resemblance,  either  in 
Mfords  or  in  the  structure  of  them,  to  the  Sanscrit, 
which  is  the  common  parent  of  all  the  Indian  dia- 
lects. And  its  singular  beauty  is  asserted  by  the 
■ame  learned  author,  who  aflinns,  that  "  the  Arabic, 
which  U  unquestionably  one  of  the  most  ancient 
languages  in  the  world,  yields  to  none  ever  spoken 
by  mortals  in  the  number  of  its  words  and  the  pre- 
cision of  its  phrases.  4.  An  additional  evidence 
is  found  in  tlie  specimens  of  ancient  poetry  still 
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«ztant  in  that  langUMge.  The  learned  Schiilteno 
has  preserved,  ui  liis  "  Ancient  Memorials  of  Arabia," 
two  elegiac  poems,  sfud  to  have  been  found  about 
the  middle  of  the  scventti  c«ntury,  on  some  fra|^ 
tncnts  nf  ruined  edifices  in  Iladramitt,  near  Aden, 
which  are  suppo^d  to  be  of  an  iiidefmite  hut  very 
remote  age,  and  wliich,  if  genuine,  arc  so  rvgulAr 
in  their  construction,  and  so  beautiful,  as  sufficiently 
to  indicate  the  cultivated  taste  of  their  author.  To 
(he  aboTo  may  he  added,  5.  Tlio  architectural  re- 
mains of  Arabia,  which,  for  whatever  purpose  the 
edifices  may  have  been  erected,  could  not  have  been 
built  by  a  rude  and  barbarous  {>coplc.  From  all 
these  circumstances,  it  is  concluded,  that  if"  courtesy 
and  urbanity — a  love  of  poetry  and  eloquence — and 
the  practice  of  exalted  virtues,  be  a  juster  measure 
of  perfect  society,  we  have  certain  proof  tliat  the 
people  of  Arabia,  both  on  plain;;  and  in  cities, — in 
republican  and  monarchical  states, — were  eminently 
civilized  for  many  ages  before  their  conquest  of 
Persia. "•—5/r  W.  Jone»'»  Works,\o\.  I.  p. 35— 50. 
46.  On  the  same  grounds,  and  by  the  same  in- 
ferential reofiuningii,  which  render  probable  the  early 


•  Dr.  J.  Mason  Good  has  staled,  in  the  Preliminnry  Diwpr- 
latioti  b>  hn  elegant  vi'raion  of  tlio  Bonk  of  Job  ([hougti  on 
wkat  groui>d  tliv  opiiiioit  rvtii*,  except  (hat  of  the  contents  of  thr 
book  iUrlf,  lie  liai  n«gl«cted  to  inform  liis  readers),  thai  "  Arabia 
WM  pcrtiapw  rarlitst  in  poiiae^Bion  of  the  most  important  arts 
taA  acicnces,  ami  «3[>«ciaUy  iliosi;  which  relate  to  inaiiufaciiires 
and  commerce.  It  fintt  cultivjted  po«ry  and  I'loqucncc  with 
critical  attention,  aiid  taught  thi;ie  rolincinenls  to  Persia,  tu 
Pcfai*  aftcrwardt  taught  them  to  the  other  parts  of  Asia." 
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civilization  of  the  Arabians,  their  progress  in  moral 
and  idtellcctiial  science  mav  be  conjectured.     There 
is,  however,  in  addition  to  thesi.-,  an  Arabian  work 
of  reputed  antiquity,  which  (if  really  the  produo-    I 
tion  of  remote  ages)  will  prove,  beyond  doubt,  that 
ethics  were  at  least  practically  understood  by  them. 
The    work  now  alluded  to  is,  the  "  Apohgueji  i^i 
Lolmuinn'  which  has  been  long  known  to  Europe^^f 
scholars,  through  the  imperfect  rae^um  of  a  l^atin 
version,  and    which  uiKjucstionubly  contains  much    , 
excellent  moral  inHtruction.     From  the  resemblance    < 
which  some  of  these  fables  bear  to  those  of  Esop, 
it   has   been  conc:Iudcd  by  some,  that   the  Arabic 
Lokmann  and  the  Grecian  Esop  were  the  same  per- 
son ;  while  othfrs  have  contended,  that  the  Arabian 
apologues  were  compiled   in  later  ages   from    the 
Greek  :    but  when  it  is  remembered,  that  the  most 
BDctcnt  mode  of  communicating  moral  instruction 
in  the  East  was  by  parables  or  fables,  and  that  the 
first  principles  of  Grecian  literature  were  of  eastern 
origin,  is  it  not  more  probable  that  those  of  Esop 
were  borrowed  from  the  Arabians  ?     The  celebrity 
of  I.okmann,  as  a  teacher  of  morality,  may  be  in- 
ferred from  the  allusion  to  him  in  the  Koran,  wher^i 
the  Arabian  Impostor  introduces  the  Most  High  l^H 
saying.  "  We  heretofore  bestowed  wisdom  on  Lok^^ 
mann."     He  is  supposed  to  have  been  contemporary 
with  David;  and  if  his  origin  were  fabulous,  it  is 
not  improbable  that  Solomon  may  have  been  the 
person  intended. 


BGTPT. 

47.  Or  all  the  nations  of  antiquity,  there  is  none 
whose  pretensions  to  early  civilization  and  improve- 
ment are  higher  than  the  Egyi>tians.     'J'hey  arro- 
gated to  themsclvt-s  tlit-  honour  of  having  been  the 
preceptors  of  mankind.     i'Vom  them,  as  from  the 
grand  focus  of  science  and  learning,  nil  those  rays 
of  knowledge  were  supposed  to  have  diverged  by 
which  the  rest  of  the  world  was  illumined.    Though 
truth    will    not  permit   us  to  concede  all    that  is 
claimed  by  this  people,  it  cannot  be  doubted,  that 
in  very  remote  ages,  and  when  the  far  greater  part 
of  the  human  race  was  yet  in  a  state  of  unlettered 
ignorance,  the  Egyptian;!  had  made  great  progress 
in  the  useful  arts  of  life,  and  were  not  ignorant  of 
the  elements  of  science ;  nor  can  it  be  denied,  that 
both  Gree«5  and  Rome  were  greatly  mdehted  to 
Egj-pt  for  instruction  in  various  branches  of  know- 
ledge.   The  Saered  Volume  bears  distinct  testimony 
to  tlieir  high  reputation  for  learning,  eren  as  fiir 
back  as  the  (ime  of  Moses ;  for  that  Hebrew  legis- 
lator 'vf  said  to  have  been  "  learned  in  all  the  wisdom 
of  the  Egj'ptinns."     From  what  source  their  know- 
ledge was  derived,  and  by  what  means  this  honour- 
able distinction  was  attained,  may  be  conjectured, 
but  cannot  now  be  ascertcuned  with  any  degree  of 
certainty. 
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:'--48.  Severn)  circumstances  have  concurred  to 
spread  an  unwonted  deffrcc  of  obscurity  over  the 
titcrar)-  hiatorj'  of  the  ancient  Kgj-ptiatui,  amongst 
which  the  following  may  be  enumerated  : — 

1.  The  very  remote  period  at  which  the  dawn  of 
philowphy  commenced  among  them,  stretching 
backward  to  an  age  anterior  to  the  art  of  writing, 
when  the  most  important  knowledge  could  only 
be  coimnunicatod  by  oral  tradition,  or  rude  symbo- 
lical inscriptions.  ^ 

2.  The  cautious  reserve  with  which  their  know- 
lodge  was  concealed  from  the  vulgar,  by  means  of 
biem;»lj'piiic;d  characters,  intelligible  only  to  the 
priest*,  and  the  hidden  meaning  of  which  was  event- 
ually lost  even  by  them. 

a.  The  probable  misrepresentations  of  the  an- 
cient Greek  historians,  who  were  prompted  by 
national  vanity  to  attribute  to  their  own  philoso- 
phcra,  speculations  and  inventions  which  were  pro- 
bably of  Egyptian  origin. 

4.  But  most  of  all  is  this  obscurity  to  be  attri- 
buted to  the  utter  destruction  of  the  ancient  records 
of  Egyptian  literature  by  the  conflagration  of  the 
Alexandrian  Library,  which  contained,  it  is  more 
than  probable,  the  works  of  Mnnetho,  Cheremon.aud 
other  Egyptian  writers,  known  to  posterity  only  by 
name,  or  by  a  few  scattered  fragments  of  their  writ- 
ings. The  toss  of  these  ancient  documents  cannot 
be  too  deeply  regretted,  since  they  were  tlie  only 
sources  from  which  authentic  information  could  be 
obtained  of  the  degree  of  science  possessed  by  the 
earliest  of  the  Egyptian  Magi, 
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♦9.  The  ancients  generally  agree  in  tracing  back 
the  literature  of  the  Egyptians,  to  the  time  in  which 
an  individual  flourished,  who  bears  a  great  variety 
of  names.  Wy  the  Egyptians  themselves,  he  waa 
calle<l  Tkotk,  and  vorshipjtcd  as  a  subordinate  deity  ; 
by  the  Phccnicians,  Tamit  ;  by  the  Greeks,  Hcrmeni 
and  by  the  Romans,  Afercnriiis.  But  who  this  far- 
famed  personage  vias,  or  at  what  precise  period  he 
flourished,  it  were  now  vain  to  ennjecture.  Diodorns 
Siculus  speaks  of  him,  as  "  the  prime  minister  of 
Osiris,  one  of  their  ancient  kingi;,  who  improved 
language,  invented  letters,  inF^titiited  religious  rites,' 
and  tAught  astronomy,  music,  and  other  arts."  This 
testimony  is  said  to  have  been  confirmed  by  the 
writings  of  Sanchoniatho,  the  PhcEniciaii  historian, 
and  of  Munctho,  an  Egyptian  priest,  who  flourished 
in  the  reign  of  Ptolemy  Philadclphus.  The  latter  of 
tlie  abovementioned  authors  mentions  another  TVMfA, 
or  Hermes,  called  also  Tr'ntmep^isttis,  who  flourished 
long  after  the  former,  and  by  whom  learning  was 
revived  aft«r  it  had  fallen  into  decay  in  that  empire. 
By  him,  it  i.s  said,  the  hieroglyphical  writings  of  the 
fir*t  Henaes  were  interjireted,  the  explanation  of 
which,  accompanied  with  largo  eommcntarics,  wore 
written  in  books,  most  sacredly  deposited  in  the 
Egyptian  temples,  from  which  unhappily  they 
never  emerged.  So  extravagant  arc  the  fables 
respecting  this  supposed  prodigy  of  learning,  tliat 
be  b  said  to  have  been  "  the  author  of  more  than 
twenty  thousand  volumes,  which  treated  of  universal 
principles,  of  the  nature  nnd  order  of  celestial  beings, 
of  astrology,  of  medicine,  and  many  other  sciences." 
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50.  The  metaphysical  philosophy  of  the  ancient 
Egy[>tians,  (or  rather,  of  their  i>riest9 ;  Tor  to  that 
privileged  order  all  knowledge  wu»  confined,)  bears  a 
strong  resemblance  to  that  of  the  Hindoos  and  Per- 
sians, and  probably  hud  u  common  ori^n.  It  pro* 
ceedcd  upon  the  principle  of  two  original  principles ; 
tJie  one  material,  passive,  and  inert ;  the  other  ac- 
tive, intelligent,  and  spiritual.  The  former  of  these 
was  represented  as  Chaosy  or  Xig/il,  and  worshipixHl 
under  the  name  uf  Athor  :  the  latter,  according  to 
Plutarch,  was  their  supreme  divinity,  whose  emana- 
tions filled  the  universe  with  light  and  Ufe — with 
motion  and  enjoyment.  Itut  in  connexion  with  this 
belief  in  an  eternal,  all-]>ervading  intelligence,  the 
Eg)-ptians  acknowledged  and  worshipjied  an  im- 
mense multitude  of  inferior  divinities,  so  that  idolatry 
usumed  amongst  them  its  grossest  and  most  loath- 
some form.  Their  notions  of  the  human  soul,  of 
a  future  state  of  rewards  aud  punishments^,  of  the 
dissolution  'and  reproduction  of  universal  nature, 
with  many  other  speculative  tenets,  were,  it  is 
highly  probable,  derived  in  the  first  instance  from 
the  family  of  Abraham,  and  were  corrupted  tra^ 
ditions  of  the  original  revelation.  But  with  these 
were  blended  the  mythological  fables,  that  prevailed 
more  or  less  among  all  the  eastern  nations,  respecting 
transmigration,  the  state  of  tlie  dead,  and  a  thousand 
other  speculative  absurd itie.1. 

51.  In  common  with  all  other  oriental  nations, 
the  Egyptians  directed  their  first  attention  to 
astronomy;  a  science,  in  the  principles  of  which 
they  were    probably  iiutructed    by  the   C'haldKon 
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Magi.  There  u  little  reason  to  believe  thnt  their 
attainments  in  this  sublime  science  wcr-  conxidcr- 
able.  InduHid  it  h  impossible,  with  the  means  of, 
observation  and  knowledge  then  pOBsusscd,  that  they 
should  huvv  been  such.  Diogenes  I^aertiua  refcrH  to 
astronomical  calculutioDS  of  eclipses  made  by  tlie 
Kgyptians,  which  carry  us  back  to  the  eixteciith  or 
ieventccntli  century  before  the  Chriatiini  Aira.  It 
han  been  inferred,  from  some  passages  found  in  the 
writings  of  Aristotle  and  Plutarch,  tliat  Pythagoras 
wws  instructed  by  the  Egyptian  priests  in  what 
is  now  known  to  be  the  true  eolur  system,  and  that 
tliey  muutained  that  the  planets  and  comets  re- 
volve round  the  sun  as  their  centre,  and  perform 
diumaj  revolutions  on  their  own  axes;  but  if  this 
knowledge  were  really  ]>oa<essed  by  them,  it  is 
nuiifcHt  that  this  theory  was  treated  by  the  Grecian 
astronomers  as  visionary  and  absurd,  nor  was  it 
uodcrstood  by  the  Egyptian  priests  themselves,  wlio 
merely  handed  it  down  to  posterity  tia  an  inscru- 
table mystery,  to  be  believetl,  without  evidence, 
on  their  sole  authority.  The  more  probable  opinion 
on  this  subject  is,  that  the  Egyptian  priests  knew 
little  more  of  astronomy  than  that  which  arose 
from  an  attentive  observation  of  tiie  aspect  of  the 
tieavens,  chiefly  with  a  view  to  astrological  pre- 
dictions, or  for  (he  purposes  of  agriculture.  Some 
practical  skill,  however,  must  have  been  possessed 
by  this  people  in  astronomical  science  when  their 
Pyramids  were  built,  since  it  is  found  that  they 
are  so  constructed  as  exactly  to  taee  the  four  car- 
dinal points,    which  could  not  have  been  eQ'ected 
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Without  an    accurate  knowled^   of  the    tnertdisn 
line.     .\ll  antiquity  also  attests,  th»t  the  Eg^'ptians     i 
first  ilividcd  the  year  into  twelve  months,  of  thirty 
dajTA,  to  which  were  afterwards  added  fire  supple-    i 
mentary  days  in  every  year,  and  a  sixth  every  fburflH 
year.  ^^ 

52.  Geometry  is  universally  aeknowletlgcd  to 
have  ori^nated  in  Egypt.  This  is  expressly  asserted 
by  Herodotus,  the  most  ancient  of  profane  his-  ■ 
toriaiis,  who  gives  the  following  account  of  the 
circumstances  leading  to  the  invention  of  this  im- 
portant science : — "  1  was  informed,"  says  Herodotus, 
"  that  Sesostris  had  divided  Egypt  among  all  his 
subjects,  assigning  to  each  an  equal  portion  of  land, 
on  condition  of  paying  an  annual  tax.  If,  in  conse- 
quence of  the  overflowing  of  the  Nile,  the  allotment 
of  any  one  was  diminished  or  rendered  doubtful, 
the  king  caused  it  to  be  measured,  and  required 
a  tribute  in  proportion  to  that  which  remained. 
"  Hence,"  adds  the  liistorian,  "  arose  geometry,  and 
thus  was  it  transmitted  to  the  Greeks."  But  a 
modem  writer  on  the  history  of  this  science  bas 
justly  observed,  that,  though  the  statement  of 
Herodotus  proves  some  knowledge  of  geometry  to 
have  been  possessed  in  the  reign  of  Sesostris,  th^M 
contemporary  of  Solomon,  it  does  not  prove  that  it"  " 
originated  at  that  time.  The  probability  is,  that  it 
may  be  traced  much  higher;  that  the  invention 
must  have  been  prompted  by  the  same  necessity, 
which  led  to  the  use  of  the  rule  and  square  and 
compasses  in  architecture;  and  was  pmrtically.  if 
not  theoretically,  understood  in  the  very  infancy  of 
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sodely.  There  is  no  proof  tliat  the  mathematical 
knowledge  of  the  Kg)'ptians  exoeedeJ  that  which 
was  requisite  to  practise  the-  art  of  memuratton,  to 
oon&tnict  drafts  and  schemes,  the  proportions  and 
dimensions  of  wliich  were  accurately  laid  down ;  and 
perhaps,  from  these,  by  an  easy  transition,  to  pro- 
ceed to  the  ^ohuiou  of  a  few  tmuple  geometrical 
problems.  "t 

53.  The  sciences  of  medicine  and  chemistry,  in 
their  most  elementary  states,  have  also  been  traced 
to  tlie  ancient  Egyptians.     The  former  of  these,  and 
its  inseparalde  companion,  anatomy,  vraa  certainly 
cidtivated  with  some  degree  of  success,  at  a  very 
early  period  of  the  history  of  that  nation.     For  the 
practice,  obeerved  by  them  from  remote  antiquity, 
of  embalming   the  deml,   proves  their  partial  a04> 
qoaintancc  with  the  properticii  of  natural  substances, 
the  power  of  certain  drugs  in  preserving  from  decay, 
and  some  degree  of  scientific  skill  in  compounding 
them ;  and  the  manner  in  which  this  ancient  rite' 
was  performed  indicates  some  acquaintance  with  the 
construction  and  anatomy  of  the  human  frame.  The 
invention   of  the  healing  art  was  ascribed  by  the 
Egj'ptians  themselves  to  certain  benevolent  deitiesj  ' 
to  whom  they  gave  the  names  of  Isis  and  Serapis,  or' 
^Esculapius;   and  to   whose  honour  they  erected 
temples  and  altars  :  but  it  is  probable  that  the  true 
lu»tory  of  the  case  is,  that  these  were  individuals 
who  rendered  themselves  eminent,  white  they  lived^^' 
I     in  the  Euccessfu)  application  of  tliose  drugs,  vnth 
L    wfaicfa  Egypt  abounds,  to  the  cure  of  diseases,  and-  - 
I  V 
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who,  aflcr  tlieir  death,  were  elevated  by  their  super- 
stitious counttymen  to  the  rank  of  demi-gods. 

54.  But  the  science  (if  science  it  may  be  called,) 
for  which  the  ancient  Egyptians  were  most  Camous, 
and  wliich  was  rao!>t  highly  esteemed  by  them,  was 
that  of  magic,  or  tlie  power  of  producing  super- 
natural api>caranccs,  interpreting  dreams,  and  fore- 
telling future  events  by  certain  mystical  processes 
known  only  to  the  initiated.  It  cannot  be  doubted, 
that  there  was  much  of  juggle  and  artifice  in  this 
pretended  science — that  the  proficients  in  this  art 
practised  Bucccssftilly  on  the  ignorance  and  credu- 
lity of  the  vulgar ;  yet,  from  what  is  stated  in  the 
book  of  Exodus,  of  the  successful  imitation  of  some 
of  the  miracles  of  Sloses  by  the  magicians  of 
Pharaoh,  it  is  evident  that  they  must  have  possessed 
3  greater  knowledge  of  some  of  the  latent  proper- 
ties of  natural  substances  than  was  known  to  their 
descendants,  and  that  this  their  physical  science  was 
employed  for  purposes  of  deception.  Tiiis  art  was 
founded  on  two  principles  of  popular  belief  which 
then  prevailed ;  the  first,  a  persuasion  that  the 
heavenly  bodies  exerted  a  constant  and  mighty  in- 
fluence on  mundane  affairs;  and  the  second,  that 
spirits  or  da*mons  of  a  nature  superior  to  men  were 
employed  in  the  government  of  the  world,  and  had 
their  several  provinces  appointed  them  by  the 
Supreme  Divinity.  In  addition  to  the  preceding 
fact»,  tending  to  prove  the  early  civilization  of  the 
Egyptians,  and  their  acquaintance  with  some  of 
the  practical  sciences,  it  may  be  stated  that  com-> 
raerce,  if  not  invented  by  them,  was  much  improved 
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and  successfully  cultivated  in  very  remote  ages ; 
and  that  the  art  of  navigation  was  carried  further  by 
that  ingenious  people,  than  by  any  other  of  the 
oriental  nations.  —  Vid.  Anc.  (Imp.  Hiat.  {Egypt.) 
Enfield'*  Hut.  ofPhilos.  Vol.  I.  p.  63. 


Section  VII. 
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55.  PntExiciA  was  the  connecting  link  between 
the  eastern  and  southern  pro^nnces  of  Asia,  and  those 
parts  of  Europe  and  Afi-ica  which  border  on  the 
Mediterranean.  Its  iiilmbitunts  are  chiefly  known 
to  posterity  as  a  commercial  people.  Their  mer- 
chandize was  extensive,  and  is  said,  in  remote  anti- 
(juity,  to  have  reached  even  to  the  British  isles. 
Together  with  the  articles  of  commerce,  to  which 
they  owed  their  wealth  and  political  importance, 
they  conveyed  to  other  lands  the  knowledge,  both 
•dentific  and  practical,  wliich  they  possessed.  This 
knowledge  was  probably  confined  witliia  narrow 
limits ;  but  it  was  such  as  to  render  them  eminently 
the  benefactors  of  mankind.  By  the  same  process 
of  inferential  reasoning,  which  has  been  applied  to 
Arabia,  it  may  be  concluded  that  the  Phoenicians 
were  not  destitute  of  science.  They  must  have 
some  geographical  knowledge,  accustomed 
'  were  to  make  voyages  to  distant  lands.  They 
must  have  attained  to  no  inconsiderable  degree  of 
practical  skill  in  navigation,  and  as  a  prerequisite 
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to  tliis,  must  liavo  dcrivwl,  either  from  the  Egyptiana 
or  the  ChaldiL'ans,  some  kuowlcdge  of  astronomy. 
Nor  is  it  tJio  least  honour  t]iat  attaches  to  this 
enterprising  people,  that  wliile  other  eastern  nations 
dt^^radcd  the  science  of  astronomy,  hy  ren<lering  it 
subservient  to  astrology,  they  applied  it  to  the  pur- 
poses of  navigation.  Fixing  on  one  of  the  stars  of 
Ursa  Minor,  situated  near  to  that  immoveable  point 
in  the  heavens,  called  the  North  Pole,  they  were 
enabled  to  navigate  the  sea  with  greater  certainty, 
and  to  undertake  more  adventurous  voyages,  than 
any  other  nation  of  antiquity.  To  these  facts  it 
may  be  added,  that  their  merchandize  could  not 
have  become  so  celebrated  without  some  degree 
of  [ihysicul  science,  by  which  they  discovered  the 
properties  of  natural  substances,  and  some  mechani- 
cal knowledge,  by  which  those  substances  might  be 
manufactured  or  otherwise  prepared  for  exporta- 
tion. 

56.  The  principal  reason,  however,  for  including 
Phoenicia  in  this  sketch  of  ancient  hterature  is,  that 
there  appear  to  have  flourished  among  that  people 
two  or  three  individuals  who  contributed,  by  their 
writings  or  their  inventions,  to  the  advancement 
and  wider  diffusion  of  knowledge.  The  most 
ancient  of  these  was  Sanchoniatho,  whose  history  is 
involved  in  much  obscurity,  and  whose  writings  are 
only  known  through  the  medium  of  other  works  of 
antiquity.  If  the  testimony  of  Porphyry  and  PhJlo 
Biblius  can  be  credited,  Sanchoutatho  flourished  long 
before  the  Trojan  War,  and  was  a  contemporary  of 
Semiramis.  But  as  these  enemies  of  Christianity 
evidently  wished  to  throw  discredit  on  the  Jewish 
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Scriptures,  by  shewing  that  another  history  existed, 
giving  a  diflerciit  account  of  tlic  creation  of  the 
world  than  that  given  by  Moses,  and  yet  of  equal 
if  not  greater  antiquity,  there  is  much  reason  to 
doubt  whether  rehance  can  be  placed  on  their 
testimony.  The  principal  evidence  for  the  authen- 
ticity and  antiquity  of  the  works  ofSanchoniatho,  is 
Eusebiufi,  a  learned  christian  writer,  who  seems  to 
have  entertained  no  doubt  of  their  genuineness,  and 
has  prcsened  some  fragments  of  this  ancient  his- 
tory, though  he  docs  not  determine  their  date.  In 
addition  to  the  testimony  of  Eusebius,  that  of  Theo- 
doret  may  be  mentioned,  who  informs  us,  that 
"  Sancboniatho  wrote  a  Iiistory  of  the  beginning  of 
the  world,  with  much  fidchty,  and  applied  himself 
diligently  to  the  examination  of  ancient  records; 
particularly  those  which  contained  authentic  me- 
morials of  the  Egyptian  Taaut  or  Thoth,  called 
by  the  Greeks  Hermes,  and  by  the  Latins 
Mercury.' 

57.  The  cosmogony  of  Sancboniatho,  though  a 
highly  curious  relic  of  antiquity,  is  too  fanciful  and 
absurd  to  obtain  a  place  in  the  history  of  philo- 
sophy. Suffice  it  to  say  in  general,  that  its  distin- 
guishing feature  was,  the  notion  that  the  material 
world  was  produced  by  the  action  or  necessary 
energy  of  an  eternal  principle,  destitute  of  intelli- 
gence and  life,  on  an  eternal  passive  chaotic  moss. 
Such  a  system  might  well  be  denounced  by  Euse- 
bius  as  direct  atheism.  It  seems  to  have  been  of 
Indian  origin,  as  a  striking  resemblance  may  be 
pdccivcd  bctueen  some  of  the  speculations  of  the 
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Hindoo  philosophers  of  antiquity,  (ss  sintod  above) 
and  the  pretended  history  of  the  creation,  given  by 
the  Phcenician  lustoriun.  Here  too  vtc  may  per- 
ceive  some  of  the  nide  chaotic  elements,  which  were 
afterwards  expanded  into  the  Platonic  philosopliy. 
The  most  important  use,  however,  to  he  made  of 
this  relic  of  antiquity,  us  far  as  it  is  now  known,  is  to 
gather  thence  indirect  evidences  of  the  truth  of 
scripture ;  for  a  modern  writer  has  justly  observed, 
**  that  we,  who  have  in  our  liands  the  volnmo  of 
divine  revelation,  may  discover,  even  in  this  dun- 
geon, many  excellent  relics  of  ancient  traditions, 
which  throw  no  feeble  light  on  many  passages  of 
Holy  Scripture ;  as  they  give  us  the  origin  and  pro- 
grc3is  of  that  idolatry  which  was  so  long  the  oppro- 
brium of  human  nature ;'  and,  alas !  is  such  still. 
They  furnish,  too,  a  complete  confutation  of  the 
Chalda?an,  Egyptian,  Hindoo,  and  Chinese  chro- 
nologies :  proving,  if  they  he  genuine,  that  the 
world  could  not  be  older  than  it  is  said  to  be  by 
Moses. 

SH.  Some  ancient  writers  spealc  of  a  Phcsnician 
philosopher,  (named  Mosckus,  by  Positlonius;  and 
Mochux,  by  JaiuhUchus,)  who  is  said  to  have  flou- 
rished before  tlic  time  of  Pythagoras,  but  whom  the 
learned  Sclden  conjectures  to  have  been  no  other 
than  the  Jewish  legislator  Moses  himself.  If  any 
reliance  can  be  placed  on  the  tcstiniony  of  the 
ancient  writers  mentioned  above,  Motckus  was  the 
founder  of  a  system  of  philosophy,  which  afterwords 
became  celebrated  in  Greece,  as  the  Atomir  Philo- 
aophj/.     Cudwortli,  iu  his  elaborate  rcM:arclics  into 
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the  philosophy  of  the  ancients,  containcil  in  his 
"  Intellectual  System,"  inclines  to  this  opinion,  anil 
traces  back  what  he  terms  the  "  atontical  p/i^si' 
ology'  far  above  Democritus,  or  Epicurus,  or  oven 
Pythagoras  himself,  to  the  Phoenician  philosopher 
Moscbus,  who  is  siud,  by  Strabo,  to  have  lived  before 
the  Trojan  Wax.—Eajield's  Hkt.  t^f  PMlos,  Vol.  I. 
p.  58— 62. 

59.  In  even  the  most  cursory  sketch  of  ancient 
and  modern  literature,  it  were  inexcusable  wholly 
to  pass  unnoticed  the  individual  who  is  generally 
believed  to  have  communicated  the  knowledge  of 
letters  to  the  Greeks,  and  through  them  to  the 
whole  world.  Whatever  fables  may  have  been 
interwoven  with  the  history  of  Cadmus,  there  seems 
no  reason  to  doubt  that  he  was  a  native  of  Phoo- 
ntcin,  who  introduced  among  the  aboriginal  inhabi- 
tants of  tJiat  part  of  Greece  in  wliich  he  settled, 
the  Phcenician  alphabetical  characters,  which  sub* 
sequently  underwent  gradual  changes,  till  the 
Greek  alphabet  was  produced.  Humble  as  this 
attempt  towards  the  civilization  of  a  yet  barbarous 
people  may  appear,  the  effects  were  incalculably 
great.  It  may  be  considered  as  the  tender  germ 
of  that  rich  har>'cst  of  knowledge  vvhich  has  con- 
tinued to  be  reaped  from  year  to  year,  and  from 
age  to  age,  even  to  the  present  hour,  and  in  almost 
every  part  of  the  civilized  world. 


PART  U. 

♦the  PinLOSOPHY  OF  THE  GREEKS  AXD 
ROMANS. 


CHAPTER  I. 

TUB   PABinX)US  ACES. 


60.  We  now  approach  what  may  bo  jnsUy 
■aocmmted  the  chosen  residence  of  Ancient  Philo- 
sophy and  Science ;  for  whatever  may  be  the  claims 
-of  oriental  nations  to  precedence  in  the  order  of 
"time*  it  caoDot  be  denied  that  Greece  was  the 
country  in  which  literature  of  every  description 
first  acquired  a  regular  and  spteinatie  form.  The 
men  of  learning,  >vho  flourished  at  different  and 
distant  periods  in  Chaldsa,  Persia,  or  Egyyt.  .pre- 
pared the  way,  it  is  true,  for  the  more  celebrated 
pliilosophcrs  of  Greece;  but  it  was  not  till  the 
literature  of  the  East  was  traiisplante<l  into  the  more 
fruitful  soil  of  the  Grecian  republica,  that  the  inves- 
tigations and  developements  of  liuman  genius  can 
be  said  to  have  acquired  a  pi-nnaiient  character. 
It  is  well  known  that  (ircecc  was  first  civilized  by 
colonics  from  Egypt,  Phtcnicia,  and  Thrace.     The 
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earliest  institutions  wliicli  prevailed,  tlic  most  an- 
cient dialects  spoken,  and  the  speculative  opinions 
maintained,  sufiiciently  indicate  the  source  whence 
they  were  dcrive(i.  It  was  tJierefore  to  be  expected, 
that  the  resemblance  would  be  strongly  marked 
between  the  literature  of  the  parent  countries,  and 
tbat  introduced  into  the  colonial  settlements.  Ac- 
cordingly wc  find,  that  during  ivhat  arc  usually, 
and  not  improperly,  called  the  fuhulmts  ages  of 
Grecian  history,  the  same  mode  of  jthilosophizing 
was  adopted,  which  had  characterized  the  philo- 
sophy of  the  East,  and  the  same  sciences  were  cul- 
tivated in  which  some  progress  had  been  already 
made  by  their  oriental  instructors.  The  chiefs  of 
the  newly  planted  colonics,  or  those  who  had  ac- 
quired the  reputation  of  superior  wisdom,  taught 
the  same  religious  dogmas,  inculcated  the  same 
moral  precepts,  pursued  the  same  intellectual  spe- 
culations, and  engaged  in  Oie  same  scientific  pur- 
suits, in  which  they  lia^l  been  trained  from  their 
earliest  years  by  eastern  Magi.  As  we  have  seen, 
in  the  preceding  sketch  of  oriental  literature,  that 
the  philosophers  of  India,  China,  Persia,  Arabia,  and 
Egj-pt,  directed  their  chief  attention  to  the  origin 
of  the  material  universe,  its  successive  changes,  and 
its  final  destination:  or  speculated  on  the  nature 
of  the  human  soul,  its  emanation,  rc-absorption,  or 
transmigration ;  so  the  first  subjects  of  investigation 
among  the  most  ancient  pliilosophers  of  Greece, 
seem  to  have  been  Theogony  and  Cosmogony — the 
nature  of  the  go<is  and  tlie  tbrmution  of  all  things. 
These  sublime  mysteries,  or  rather,  the    absurd 
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speculations  of  liumun  ignorance  r08|>octinfT  these 
mysterious  subjects,  were,  after  the  mauner  of  eastern 
nations,  obscurely  taught  in  allegoric^  and  mytho- 
logical fables,  disguised  by  poetical  fictions  the 
most  extravagant,  and,  in  some  instances,  most 
absurd. 

61.  From  ttic  scanty  materials  which  the  records 
of  antiquity  furnish  of  the  infancy  of  Grecian  phi- 
losophy, it  may  be  gathered,  that  it  was  nurtured 
in  the  lap  of  the  Muses ;  for,  unquestionably,  the 
first  i>hilosophers  of  Greece  were  poets.  To  their 
compositions  wc  are  indebted  for  all  that  is  uow 
knowu  of  the  literary  history  of  the  fabulous  ages. 
The  most  importaut  sources  of  information  on  this 
Bubject,  are  the  Orphic  Hymm,  and  the  Poems  t^ 
Heaod ;  for  the  traditions  respecting  Linus,  as  the 
inventor  of  lyric  poetry,  a  skilful  musician,  and  the 
writer  of  an  ancient  cosmogony,  part  of  which  has 
been  preser\'ed  by  Diogenes  Laertius,  are  too  vague 
and  imperfect  to  claim  a  distinct  notice. 

Although  it  has  been  questioned  by  some  among 
the  ancients,  and  by  many  modems,  whether 
Orpheus  were  a  real  person  or  only  a  fictitious  cha- 
racter, it  is  cerlaiu  that  there  were  verses  commonly 
known  in  Greece  at  a  very  early  period,  bearing  his 
name,  and  generally  believed  to  have  been  collected 
after  his  dcatJi  by  some  of  his  disciples.  Diodoros 
Siculus  speaks  of  Orpheus  as  a  celebrated  master 
of  philosophy,  poetry,  and  music,  who  ac(]uired  a 
knowledge  of  tlic  mysteries  of  religion  in  Egypt, 
and  taught  litem  to  his  countrymen.  The  probable 
history  of  Orpheus  is  briefly  thiH,— that  he  was  one 
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who  acquired  some  distinction  in  a  rude  age,  and 
amongst  a  comparatively  unciTilizcd  people,  by  his 
Hkill  in  music,  poetry,  astrology,  and  perhaps  me* 
dicinc  also ;  that  he  thus  acquired  an  ascendancy 
over  them,  so  as  to  be  held  in  high  veneration  by 
the  barbarous  tribes  among  whom  he  dwelt ;  and 
that  this  iji  the  true  meaning  of  tlie  fable  respecting 
the  attractive  influence  of  tlic  lyre  of  Orpheus  on 
the  brute  creation. 

62.  Fragments  of  the  moral  and  philosophical 
poems  attributed  to  Orpheus,  have  been  preserved 
in  the  writings  of  Eusebiua,  Clemens  Alexandrinua, 
Proclus,  Apulcius,  and  others;  from  which  maybe 
collected  some  brief  notices  of  the  metnpliysical 
theology  of  the  remote  age  in  which  they  were 
mitten.  It  wilt  be  manifest,  from  the  following 
summary,  that  it  was  of  eastern  origin,  and  that  it 
formed  the  bnsis  of  the  several  systems  of  philosophy 
which  subsequently  prevailed  in  Greece.  From 
these  ancient  Hymns  it  would  ajipcar,  that  "  the 
Orphic  doctrines  respecting  God  and  nature  were, 
that  the  supreme  Divinity  contained  within  liimaelf, 
from  all  eternity,  the  unformed  principles  of  the 
material  world,  and  that  he  consisted  of  n  compound 
nature,  active  and  passive.  By  the  energy  of  the 
active  principle,  he  sent  forth  from  himself,  at  the 
commencement  of  a  certain  finite  period,  all  material 
and  spiritual  beings,  which  partake,  in  different 
degrees,  of  the  dirine  nature.  All  beings,  having 
emanated  from  the  Deity,  will,  after  certain  purga^ 
tions,  return  to  lum-  The  universe  itself,  after 
having  been  destroyed  by  (ire,  will  be  renewed,  by 
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the  power  of  Jupiter,  in  beauty  and  in  perfection." 
Some  critics  have  imagined,  tliat  the  allegorical 
parts  of  these  poems  obscurely  intimate  the  im- 
mortality of  the  soul,  and  a  future  state  of  rewards 
mnd  punishments.  Keipecting  tlic  material  system 
>  of  the  universe,  he  is  s:ud  to  have  taught  his  dis- 
'  cipleH,  "  that  the  moon  and  planct^i  are  habitable 
worlds,  and  the  stars  fiery  bodies  like  the  sun,  oil  of 
which  are  animated  by  subordinate  divinities,  Avho 
dwell  in  and  preside  over  them." — Enjietd^*  Hist.  ^ 
\Pfulm.  Vol.  I.  p.  112—117. 

G&.  The  name  of  llesioil  next  occurs  in  the; 
annals  of  Grecian  literature— if  a  collection  of  crude 
notions  and  absurd  speculations  respecting  the 
genealogy  of  the  heathen  gods,  and  the  origin  of 
tlie  material  uiiivcrsc,  may  be  permitted,  on  tbe 
ground  of  its  antiquity,  to  claim  this  distinction. 
The  general  feature  of  Hesiod's  system  of  theogony 
is,  that  "  an  eternal  ehaot  was  the  origin  of  all 
things ;"  by  wliicli  term  he  seems  to  have  intended 
the  elementary  mass  in  which  all  the  scctis  of  nature 
were  contained,  or  that  unformed  matter,  eternally 
existing,  as  a  passive  principle,  tvhence  all  created 
forms  have  been  produced.  The  basis  of  tliis  s)'stcm 
was  evidently  atheistical,  though  upon  it  was  reared 
a  massy  fabric  of  superstitious   theology.*     The 

*  Dr.  BnficM  has  given,  in  tlie  fuUowtDg  pauage,  &  luminous 
and  correct  view  of  iheic  ancient  syBieras,  and  poititcd  out  (heir 
dniinxui^'iiog  feaiurct:— "  llierewerc  difrorT-nl  opinions  smoog 
Uie  xiK-i«it  cosiiio]{onist>,  oonccmii^  tlie  fir«i  criisc  of  naiureL 
Some  reiglil  pauibly  ascribe  tin'  oriKin  of  all  iliing*  m  a  ftenc- 
tating  fofce  tksliuite  of  tlipuglii,  nliidi  ibcy  conccivei)  !»  bo 
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poems  of  Hesiocl  arc  no  otherwise  iraportnnt  in 
connexion  with  the  history  of  Grecian  philosophy, 
than  as  they  contain  the  civinents  of  some  of  those 
systems  which  afterwards  acquired  great  celebrity, 
as  affording  the  earliest  indication  of  the  down  of 
Grecian  literature,  and  as  exhibiting  a  singular  and 
deeply  affecting  example  of  the  perversion  of  the 
human  mind,  without  the  aid  of  divine  revelation. 
liomcr,  his  illustrious  contemporary,  who  recited 
those  national  ballads  which  were  afterwards  col- 
lected into  the  "Iliad"  and  "Odyssey,"  makes  no 
pretenfiions  to  science  or  philosophy ;  but  tbere  is, 
in  reality,  more  true  ^visdoni,  and  a  more  intimate 
acquaintance  discovered  with  nature — both  animate 
and  inanimate,  corporeal  and  intclloctua! — in  one 
page  of  Uic  writint,^s  of  that  celebrated  bard  of 
antiquity,  than  will  be  found  in  all  the  didactic 
and  mythological  poems  of  Hesiod. 

B4.  The  next  stage  in  the  earliest  history  of 
Grecian  philosophy,  is  that,  in  which  poetical  alle- 
gories gave  place  to  prorerh'ml  tmtximx,  delivered, 
iiith  a  kind  of  oracular  dignity  and  autliority,  by  a 
tew  individuals,  celebrated  for  their  political  or  moral 

inlwrcnt  in  maitcr,  without  looking  (o  any  liigtjer  ]>rinci|>le. 
But  it  ia  probable,  that  tlic  general  opinion  among  tlmn  wot 
diu  whJdi  had  prevailed  among  the  Egyptians  and  in  the  East, 
aad  WM  coDununicatcd  by  tradition  to  chc  Greeks,  'iliut  matter 
or  chao«  cxintcd  cccmaliy  wicli  Ood,  and  that  hy  ilic  divine 
oKfgy  ofcmananon,  luatcrinl  forma  were  sent  forlh  from  hinif 
and  A*  vttiblr  world  rose  into  existence.'  Thiii  principle  being 
admitted,  the  wliole  system  of  tbn  ancient  ttieogonit^s  appear* 
(onsutent,  and  a  aatUlkcIory  e\plan3iion  may  be  given  of  most 
e( the  Gtedaa  fables."— Vid.  Hut.  o/Philot.  ^'oL  I.  p.  12U 
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wisdom,  and  who  were,  on  that  account,  emphatically 
styled  <To^,  or  tcise  nufn.  These  were  men  of  prac- 
tica!  science,  who,  by  their  political  institutions  and 
moral  precepts,  contributed  much  more  effectually 
ond  extensively  to  the  improvement  of  society  and 
the  increase  of  knowledge,  than  all  the  speculative 
philosophers  who  had  preceded  them.  The  names 
of  these  distinguished  individuals  must  be  familiar 
fo  all  who  arc  conversant  with  ancient  history  ;  and 
many  of  their  sententious  aphorisms  hare  been 
justly  admired.  Seven  of  these  sages  of  antiquity 
obtained  (whether  by  accident,  or  from  their  superior 
wisdom,  it  is  not  easy  to  determine)  an  honourable 
pre-eminence,  which  has  rendered  their  names  im- 
perishable, though  few  memorials  of  their  wisdom 
have  been  preserved.  These  were  Thaies  of  Miletus 
(to  whom  we  shall  have  occasion  to  refer  more  par- 
ticularly hereafter);  Solon,  the  celebrated  Athenian 
legislator ;  CM/aa,  a  native  of  Laceda'raon ;  Piltaeut 
of  Mitylene,  a  city  of  I^esbos;  Bias  of  Prieue.  in 
Ionia ;  Chobulas,  a  Rhodian ;  and  J'eriamler  rf 
Corinth.  Some  writers  substitute  for  the  latter  of 
tliese,  the  name  of  Ep'tmenidea  of  Crete,  who 
flourished  about  the  same  period,  and  is  said  to 
have  been  the  first  builder  of  temples  in  GreecCL 
Of  the  personal  and  private  history  of  most  of  these 
individuals,  little  is  known,  (with  the  exception  of 
Solon,)  and  that  little  ts  contradictory  and  uncertain. 
It  is  not,  however,  as  princes,  or  statesmen,  or 
warriors,  Ihey  are  introduced  in  this  place,  but  as 
ethical  philosophers,  and  teachers  of  moral  wisdom, 
who    employed    their   influence   and    talents    for 
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beneficial  purposes.  None  of  tliem  (except  Thates) 
were,  iu  the  t>trictcst  sense  of  tliu  terra,  men  of 
science ;  nor  were  they  speculative  philosophers, 
giviug  celebrity,  like  Piato  or  Aristotle,  to  theories 
of  their  own  invention;  but  they  did  more — they 
brought  their  iviadom  and  experience  to  hear  on  the 
interests  of  social  life,  and  the  moral  instruction 
of  thw  species. 

65.  Without  cntcriiifj^  into  detail,  it  may  be  suf- 
ficient to  furnish  a  few  specimens  of  the  didactic 
aphuri»ms  attributed  to  this  class  of  anciunt  Greek 
philosophers. 

(1.)  To  Tholes,  among  many  otheri*,  the  following 
aphorisms  are  attributed:  "  He  equally  mindful  of 
friends,  present  and  absent.  Study  not  to  beautify 
thy  face,  but  thy  mind.  Enrich  not  thyself  by 
unjust  means.  Cherish  thy  parents.  If  a  governor, 
rule  thyself.  Use  moderation.  Believe  not  every 
thing.  Be  not  idle,  though  rich."  His  favourite 
motto,  attributed  by  some  of  the  ancients  to 
Apollo,  was.  Know  thyself— vi  maxim  which  cannot 
be  too  deeply  impressed  upon  the  memory. 

(2.)  To  Solon,  among  others  of  a  political  character, 
the  following  are  ascribed: — "Nothing  too  much. 
Fly  pleasures,  for  they  bring  sorrow.  Observe  ho- 
nesty in  conversation  more  strictly  than  an  oath. 
Lie  not,  but  speak  the  truth.  Meditate  on  serious 
things.  Proairc  not,  nor  part  with  friends,  in  haste. 
By  learning  to  obey,  you  will  know  how  to  com- 
mand." 

eo  Cliilon,—"  Three  tlimgs  are  difficult;  to 
nrct,  to  bear  an  injury  patiently,  and  to 
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spend  leisure  time  well.  Visit  your  friend  in  ad- 
versity rather  tiiaii  in  prosperity.  Honour  old  age 
Think,  before  you  speak.  Gold  is  tried  by  the 
touchstone,  and  men  are  tried  by  gold :"  to  whtdj^, 
some  have  added  the  aljov<sincntJoncd  motto  of 
Thales,  as  first  delivered  by  Clnlon,  *'  Know  thyself." 

(4.)  To  PUiacHs,--"  Power  discovers  the  man. 
Watch  for  opportunity.  Reproach  not  the  un- 
happy, for  the  hand  of  God  is  upon  them,  'What- 
ever thou  docst,  do  it  well.  What  thou  takest  lU 
in  thy  neighbour,  do  not  thyself." 

(5.)  To  Bias,—"  Great  nunds  alone  can  support 
sudden  reverses  of  fortune.  Love  your  friend  with 
caution,  for  hereafter  he  may  become  your  enemy. 
Bo  slow  in  undertaking,  but  resolute  in  executing-. 
Abhor  to  speak  hastily,  for  then  repentance  follows. 
Preserve  thy  actions  in  remembrance." 

(6.)  To  Cleotailug, — "  Employ  thyself  in  things 
excellent.  Take  care  of  thy  body  and  soul.  Govern 
thy  tiinjfuc.  Preserve  piety.  Do  nothing  by  nolcnce. 
Instruct  thy  children.  If  rich,  be  not  exalted  ;  if 
poor,  be  not  cast  down.     Avoid  excess."  | 

(7.)  To  Per'uuider, — "  Pleasures  arc  mortal,  virtue 
is  immortal.  Seek  to  be  worthy  of  your  parents. 
There  is  notliing  which  prudence  cannot  accomplish. 
Keep  thy  word.  Betray  not  secrets.  Conceal  thy 
misfortunes,"  S;c,  &e. 

Such  were  the  moral  maxims  delivered  in  the 
earliest  ]>eriod  of  Grecian  civilixatioii,  which  may  be 
well  supposed  to  have  materially  contributed  to  its 
advancement,  by  the  case  with  ^thich  they  were  re- 
membered, and  their  adaptation  to  the  circumstances 
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B  of  domestic  and  iiocial  life.  Nor  can  vre  ivonder 
V  that  in  the  infancy  of  society,  thoiie  who  could  ex- 
press in  a  few  words,  and  espmally  in  verse,  such 
H  ineful  moral  precepts,  shoidd  have  become  celebrated 
I  for  their  wisdom.* 


CHAPTER  II. 


OBDBRAt  CLASSIFICATION    OP  TflB    ANCIENT 
PHILOSOPHERS. 


66.  DcRiNG  tlic  earliest  period  of  Grecian  litera- 
ture, it  will  appear  from  the  last  chapter,  that  there 
fiourisliod  a  few  individuals,  who  were  distinguished 
from  the  mass  of  ttu-ir  contemjioruries  hy  their  re* 
puted  wisdom,  and  who  exercised,  while  they  lived, 
a  kind  of  intellectual  despotism  over  tlic  uiidcrstand- 
ings  and  opinions  of  the  vulgar.  Their  maxims 
were  deemed  authoritative  and  oracular;  their 
proverbial  5ayings  were  handed  down  from  age  to 
age  with  little  less  than  religious  veneration ;  and 
aft«r  their  death,  divine  honours  were,  in  some 
instances,  paid  to  their  memory.  But  none  of  these 
ancient  sages  appear  to  have  gathered  disciples 
arouiul  theiD,  or  reduced  their  philosophical  spocu- 


Tbose  who  vrouli]  extend  the  selcctJoD,  will  Rnd  them  in  an 

,  abridged  IbrBi,  in  Dr.  Enfield's  tljstory  of  PhiloftO[>liy,  aiid  mora 

AJlj   HBied   in    Stanley'*   Lives  of  the   Pliiloaoiihers.     Thdr 

,  miginal    lenta  luvc  been  presuivi^d  by   I>io){i*nts  l>aerliin^ 
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lations  to  a  regular  system.  Satislicil  with  securing 
to  themselves  the  reputation  of  wise  men,  they  do 
not  appear  in  any  instance  (if  we  except  Thales  of 
Miletus)  to  have  aimed  at  the  establishment  of 
philosophical  sects,  bearing  tlieir  name,  and  by 
which  their  tenets  might  be  pro])agated.  But  in 
process  of  time,  knowledge  became  more  widely 
diffused  among  the  Greeks,  and  assumed  a  more 
systematic  character.  Many  engaged  iu  the  diligent 
pursuit  of  such  speculative  and  practical  sciences  as 
were  then  imperfectly  known,  und  attached  them- 
selves  to  different  leaders.  A  species  of  titcrary 
oligarchy  aroiie.  It  became  an  object  of  ambition 
to  every  candidate  for  literar)*  dutinctton  and 
posthumous  fame,  to  become  the  founder  of  a  new 
sect,  and  extend  as  widely  as  pos!>Jble  its  distinguish- 
ing tenets.  Mence  arose  the  numerous  schools  of 
philosojdiy,  which,  for  the  most  part,  originated  in 
Greece,  or  in  some  of  its  dependencies,  and  afterwards 
spread  over  the  Roman  empire  and  tlic  greater  part 
of  the  civilized  world. 

67.  The  principal  schools  of  philosophy  among 
the  Greeks  and  llomans  haTe  usually  been  divided 
into  two  classes — the  lomc  and  the  Iteilic ;  the 
former  of  which  originated  with  Thales,  and  the 
latter  with  Pythagoras.  From  ttiese  arose  numeroiu 
other  sects,  which  were  distinguished  partly  by  the 
tenets  they  maintained,  but  chiefly  by  the  individuals 
whose  names  tlicy  bear.  Some  of  these  were  com- 
paratively of  short  duration,  but  others  Icmg 
continued  t«  flourish,  aud  were  propagatcil  by 
many  distinguished  philosophers.     From  the  iiuie- 
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pendent  states  of  Greece,  they  were  transplanted 
either  into  (lie  metropolis  of  the  Roman  empire, 
or  Koinc  of  its  distimt  provinces,  until  at  length 
they  were  blended  into  one  sect,  which,  from  its 
amnlji^mation  of  different  systems,  was  called  the 
Eclectic,  and  which  continued  to  flourish  till  the 
final  subversion  of  the  tioman  empire.  These  an- 
cient schools  of  philosophy  wero  so  various  and 
uumerouB,  and  the  philosophers  belonging  to  each 
have  been  so  frequently  confounded,  that  it  may 
not  be  unacceptable  to  the  juvenile  reader  of  these 
pages,  to  be  furnished  with  a  distinct  classification 
of  them,  in  the  order  in  which  they  arose,  that  he 
may  perceive  at  one  view  the  sect  to  which  they 
respectively  belonged — the  departments  of  physical 
or  intellectual  science  in  which  they  excelled — and 
the  chronological  order  in  which  they  flourished. 
'For  this  purpose,  the  following  Tables,  though  by 
'no  means  complete,  may  perhaps  be  suflicicntly 
accurate. 
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^^H        9i                    (^.AssipiCATiON  or  Tne         [[part  ii. 

^^^H                                   CLASS 

^^^H                     SC1£)1X1F1C  PHILOSOPHERS. 

^^^H                UtTIICHltTCIlN*.  (lOCNTRT.      D»1K. 

AinBOMOMT-HII.       ««iniT>(.      tUtt. 

^^^^          Thalea  Miletui 600 

Tliai«s 

^^^^^^K    Pjribngoras    . .  Samoi    ....  5S0 

ADWcimander  .   Alilttut  ....  MO 

Pjlhagoias    . .        — 

^^^V         Zmoiona....  —            ibid. 

CtM»raiu«   ..  Ttnadm....  550 

^^^^^^m    Oemocrittu  ..  Abdera  ....  430 

Philolaui  ....  CcotofiA,...  40O 

^^^^^^V    Arcbytos    ....  Aid,    ibid. 

^^^H          Leodanus....  — 

Calippu*   ....  Cyticun 360 

^^^B            Thoeeicta* . . . .  — 

Budoxni    ....  Cuidot  ....  — 

Callitthcnfti  ..   MftMdoo    ..  330 

^^^1           UeoMbmut..  Athens ibid. 

Amioilc    ....  SiBgin  ,..,  340 

Eratoilhviiet. .  Akxaudria. .  980 

^^^H             Kudotui    ....  CniiJo)    ....  365 

^^^H           Eudemus ....  — 

^^^H           inieoplirutiu  .  Letboi    ....  310 

ArdiioiedM  ..  SyracuM....  iSO 

^^^1            Ityticle*    .... 

Ariitntchuii   . .  Samoa     ....  SSO 

^^^H            Unocraiei    . .  M*ccdoii    . .  •&•■'- 

PMirfaniui    ..  tthodet,,,.     CO 

^^^1           Kiconwdt*    ..  3S0 

CleomcdM    . .  TO 

^^^H           Archimede*  . .  SjnciiM.  •  •  •  330 

Gcmiou*  ....  Hhodw  ....    70 

SiNigsou  ....  Ahxutdiia. .    SS 

^^^H           'DitodiMitM    ..  Tripoli  ....    00 

Manilla*  ....  3S 

^^^H            Bicnelaui  ....  Cuu. . . .  a.d.  i5 

^^^^1           Diophannu  ..  Alexasdm, .  330 

Ctttkbio*  ....  ib4d.                iM. 

Anihcmiai    ..  Tralla    Hii. 

^^^1             lljiMtift  .....  iW.   iW. 

^^H             Ptocbai AlhaiM  ....  4«0  | 

UP.  II.]]  ANCIENT   PHUASOPHBItS. 


f85 


CLASS  n. 
PHILOSOPHERS  OF  THE  IONIC  SECT. 


Mii(»oi.a  or  mikOMrMT.  hiuei.  countw.  d4tk, 

Fomdfd  by  Tbai^s  of  Miklat,  about  a.c  GOO. 

fAbuimuiicler   Milutux 
AnftiiroeiiBs     ■ 
>.  <■«.  ■vxii-vf^i^vt -AnaxRgnrng Clazomeni^ 

J  UiogcDcaApolloniaW*  Miloliis 

^  Arclldaui     Alheni  ^ 

Founded  by  SucntTfCf  of  Athens,  about  a.c.  AiO. 

Xenoplion    Aihens 

1  ^s(;liinM ■  —  -' 

ICimoQ .,....,...,      ——  T 

It.  TIm  Sockitic       <Crilo 

ICcbM     Thebes 

Glaucon   Athens  1 

■  l)«sj(l(:9  twTctul  Fouodecs  of  New  ScUoola.       i  f 

I 
Fomdtd  by  \Mtnpni»  of  Cyrme.in  Afnca,  ahotU  a.c.  J84L 

'Atete    Cyrenc 

Aullmter Tanux  * 

ParebaiiH Cyiene  -I 

"■Ti«c»«..  ^S:;^!.:::::::::;=  '] 

.  Arisiippu*,  Jun —   ■ 

Tlii^odorus   ........ '! 

Bion Borjraihenes 

Founded  by  Euclid  of  Megara,  about  a.c.  300- 

f  Fubulide*    Miktiu 

V  Diodorus Caria 

IT,  TI>eMwuiiic,or  J  Siilpo MeRant  I'l 

Ekistiiic  J  .\!cKim« Elis  ^ 

I  Kuphnnmi   Oiynihm 

^ApDlloiiiuii  (Croniu)   Cyrcnc 

Foundtd  by  Pkxdo  ofEUt  about  *.c.  360. 

»  tWFLiif^at      (  P''»^«"e''    Bliii 

""'     "*  (   .'Eitlepiadci     
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■CBOOLI  OF  PfltLOaOrHT.         VANEt.  COUNTSI.  DAK. 

Ti.  The  Academic,    Founded  bj/7i^ro  of  A  ihetu.ahotU  a.c.  370. 

FattKded  by  SFscsiFFua  of  Athens,  a.c.  350. 
.  Xeaocratei  ....  QudcediMi 

Subdirided  inlo    V  Poleinon Athent 

I.TheOMAcademjJCiates Ibid. 

I  Cranlor    Soli 

C  (With  terenl  Foonden  of  New  Sects.) 

Fmtaded  hy  Akcuilaoi  of  JEo^  alxmt  a.c.  280. 

r  Lacydei    CjTBne 

!.  Middle  Academj  <  Erander   Ibid. ' 

.CSgMbDs Peigamos 

Fovnied  by  Cakmzadbs  of  Cyrene,  about  a.c.  ISO. 
3.  The  New  Acs-     f  Cli^omachu, ....  Carthage 
deiDj 


^  ftulo LaiiKA 

(  Antiodiui. .  ....  Ascaloii 


VII.  The  Pbbipa- 

TETIC 


Founded  by  Akiitotlk  of  Stagira,  about  a.o.  950. 
■Theophraitiu    .:  Ereaipm  ioLeaboi 
CalliitheDes  ....  Oljtithiu 

^trsbo  Lmftaem 

L^con  Troas 

Aiiito  Com 

CritolRua Athens 

Diodonu    ....        — 
Demet.  Fhaleriui  Atheu 
Dioearcho*  ....  MeMenia 
LBumean  ......  RhodM 

Founded  by  ANTtSTHsMES  of  Athens,  about  a-c.  380. 

/"Diogenes Sinopc  in  Fontus 

V  ODeucritai   ....   .^pna 

J  Crates  Tliebei 

]  Metrode* Ibid. 

I  Menippus Sinope 

V-MenecfemiH  ....  LuDpstcns 

Founded  by  Zsno  of  Cyprui,  about  a.  c.  300. 

^Perasiu    Corinth 

I'Ariito  Chios 

I  Herilliu    Cajrthtge 

■pu.  o,.,,.,  J  Cleanthes Ljrdla 

,«.TheSioic  -ichryiippui  ....  Soli,  in Cilici. 

Zeoo Tanos 

Diogenes Seleucia  by  Babyloa 

PaoKliuA Rhodes 

^Posidooius    Apamea  in  Syria 

Of  (he  Ionic  Sects,  the  schooti  which  flouriahed  uost  among  iht 
Romans  were  the  Acadeniic,  Ihe  Prripatelif,  and  Uie  Stoir. 


Till.  Ibe  Crnic 


t.TliclTALrc(praper) 


Founded  by  Pttkaooras  o/  Samoi,  a.c.  A90. 
■jVriitTus  Crotona 

Me[iisiit(.'hus. . . .   Samos 

Alcmiron Crotoua 

Kmpcdoclcl . . . .   Ai;rigoiiliini 

Ecphantui    SyrnciKc 

llipjw  Hhcgium 

Kpi<:l>arrauH  ....  Coos 

Art-hyias Taientum 

Timsiu     ......  Locris 

PhiLoioiu Croiona 

-  Euduiuii,  be.  tec.  C&idok 

Pounded  by  XEHoriiANEs  of  CoUifbon,  a>c.  500. 
rannoiiidcs  ....    F.Ua 

{  Zeno ibid. 

1  Leucippu*    ....  ibid. 

<  Melunus   ......   Samos 

i  DeiDocriiiu  ....  Abden  in  Thrace 

^Protagoras    ....   ibid. 

Aoaxardius  ....  itnd. 

Founded  by  HEaACLiTUs  of  Ephexm,  a.c.  500. 

(  Z«no A(h«QS  (ihp  rJenlir) 

i  HippocrateR ....  (Jos  (Bflcrward*  Alliens) 
I  Cratjlus    Athcn* 

Founded  by  Kpicitriis  of  Athtnt,  x.  c.  300. 
/"MiHrodorus  ....   I.ampsacus 

I  I'oljniitu ibid. 

I  H«rmachui Mitylene 

■  LeoDtiut  Lampgacua 

■i  Co1o(«s ibid. 

I  IdomcneuB    ....   ibid- 

I  Polytmtiu  ....  

Hippodtdes  ....  

LBasitid«3,  &c,8cc.  

Founded  by  Pvitiuio  of  Eica,  A.C,  SitO. 

/"Timon Pliliasia 

V  PlolemiEus   ....  Cyrene 

J  yRncsidemiis. . . .  Aleiandriu 

J  Dioicoridei  ....  Cyprus 

f  Mcnoddius   ....  Niccimedia 

^llvtoilutus    Turjus 

ihOM  winch  tttxa  boat  known,  aud  cmiliiiuvd 
^  B^ttlltoiDauB,  were  ihe  Pyfcij,'''^"'  """^  ^'" 
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CLASS  V. 
ECLECTIC  PHItOSOPHERS, 

OrWtKWm  CALLXD  THE  ALBXAKDSUN  lECT,  OB  UTKK  FLATONISTS, 
FlanrMtd  daring  thi  Seamd,  ITurd,  <md  Ftmrlk  Cntaria. 


L  CBBimui  puunoPBEU. 


Jutfai  HvtjT  of  Neapolii    . 

A.n. 
150 

170 

^wofitnliH  ,. 

Antioch    . . 

180 

IreiicQft    •  >  * « 

Smyrna . . . 

a. 

Athenagoru. . 

Atheai  .... 

ib. 

PutlBDDS.  . . . 

AlexandTJa 

ib. 

Tertnlliao 

Carthage    . 

196 

Clemens    . , , . 

Alexandria 

.  SOO 

Ibid 

330 

Analoliiu , . , , 

Ibid 

2T0 

Amobim  .... 

Africa   . . , 

2B5 

Laetantiiu    . . 

310 

EomUdi  Paniph.  CteNTsa  . 

3ar 

Apaninariiu, . 

Laodicea  . 

370 

Ongorj    

Naziaiiien . . 

ib. 

Gtegoty    .... 

Nyna  .... 

a. 

Didymiu  .... 

Alexandria 

380 

Bethlehem. 

'400 

ChrrMstom  . . 

Antiodi    ,. 

ib. 

Ai^nstiDe, , , , 

Hippo  . . . . 

ib. 

Synednt  .... 

CjreDe  . . . 

410 

DioDyuiUt . . . 

420 

S.   rAOAH  rHILOBOPKBM. 

Potamo   ....  Alexandria  .  180 

Ammonhis  ..  Ibid  ......  230 

Dion^gimLoiigii).  Emcaa    ..  260 

Plotiniu    ....  Lycopolb..  250 

Amelius   ....  Tuscaby    . .  260 

Porphyry Tyre 560 

Jambllchua  . .  Chatcis  ....  340 

JEdiaius    ....  Cappadocia .  — 

Eoslalhias    . .  — 

Eusebids    ..   MynduainCaria  327 

Maximua  ....  nicomedla  .  — 

Priscni Thespotiam    360 

Chrysanlhiiu  .  Sardis    ....  — 

Julian  Bora.  Emp. ,  360 

Eunapius  ....  Sardis    ....   365 

Hierocles  ....  Alexandria  .  400 

Plutarch  (Nest.)  Athens 420 

Syrian  Alexandria  ,  4S0 

Marioiu    ....  Sichem  ....  460 

Isidorus    ....  Gaza 500 

Oamascius    . .  Syria — 
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68.  The  preceding  enumeration  of  the  principal 
sects  of  Grecian,  Roman,  and  Alexandrian  philoso- 
phers, both  scientific  and  sjjcculativc,  may,  it  is 
presumed,  be  useful  to  the  juvenile  reader  of  the 
foUovng  essays,  by  enabling  liim,  as  be  proceeds,  to 
determine  the  school  of  philosophy  to  which  each  of 
those  individuals  belonged,  who  will  be  more  dis- 
tinctly noticed  hereafter;  and  by  exhibiting,  at  one 
view,  the  ramifications  of  ancient  philosophy,  from 
when  the  scion  was  first  transplanted  from  the  East, 
to  the  period  in  which  its  sapless  trunk  mouldered 
into  decay  in  its  native  soil.  It  would  extend  thb 
historical  review  of  ancient  literature  far  beyond 
its  assigned  limits,  and  render  the  work  extremely 
dry  and  uninteresting,  were  but  a  brief  summary 
'^given  of  the  distinguishing  tenets  of  each  sect,  or 
of  the  systems  advocated  by  the  most  celebrated  of 
tlicsc  ancient  philosophers.  Instead  of  this,  the 
retrospect  will  be  pursued  in  the  following  order. 

I.  The  history  of  the  abstract  sciences,  or  andeot 
mathematics. 

II.  The  history  of  physical  science,  both  specn- 
lative  and  practical. 

''    III.  Ancient  dialectics,  or  logic. 

IV,  Metaphysics,  or  pneumatology;  and, 

V.  Ethics,  or  moral  science. 


.^^^ 


I 


I 


HISTORY    Of    MATnEMATIfS, 
Fnm  A.C.  840—300, 

69.  Geouetry  is  the  only  branch  of  mathema- 
tical science  with  which  the  andents  were  acquainted, 
if  we  except  a  slight  aiui  imperfect  knowledfjre  of 
arithmetic,  said  to  have  hccn  derived  from  the  Phcer 
oiciADs.  It  will  be  remembered,  tliut,  iu  the  sketch 
of  Egyptian  literature,  attempted  in  a  former 
section,  a  reference  was  made  to  the  origin  of 
geometry  in  tliat  country,  and  the  circumstances 
were  mentioned  which  first  led  to  the  study  and 
practice  of  this  important  science.  In  its  beginning 
it  was  considered  but  as  a  more  convenient  and 
accurate  mode  of  mensuration  than  any  prenously 
known.  Its  practical  utility  therefore  recommended 
it  to  the  Egyptians,  since  it  enabled  them,  with 
the  utmost  accuracy,  to  determine  the  rights  of 
landed  proprietors,  after  the  annual  inundation  of 
tbe  Nile  had  obliterated  all  traces  of  former  occu- 
pation. Thence  it  was  transferred  to  Greece,  where 
it  early  assumed  the  form  of  an  abstract  science, 
and  was  cultivated  far  more  successfully  than  in  its 
native  soiL     'I'hales  and  Pythagoras,  the  celebrated 
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founders  of  the  two  principal  sects  of  pliilosophy, 
are  universally  nclcnowledged  to  have  been  the  6rst 
Grecian  geometricians;  but  the  degree  of  their 
mathematical  knowled^,  or  the  exact  amoimt  of 
their  atttunment*  in  this  department  of  sdcnce,  it 
is  by  no  means  easy  to  determine.  It  is  probable 
that  many  of  the  propositions  found  tn  the  ele- 
mentar}'  works  of  later  geometricians  were  first 
discovered  by  them,  though  others,  by  whom  they 
have  been  jiresen'cd  and  transmitted  to  posterity, 
may  have  obtained  the  credit  of  their  invention. 
[v<  70.  Thales,  who  flourished  between  a.c.  &10  and 
GOO,  during  his  residence  in  Egypt,  either  taught 
,  tJie  Egyptians,  or,  as  U  more  probable.  learned 
[from  them,  the  method  of  mea-niring  the  Pyramids 
'of  Memphis  by  the  extent  of  their  shadows.  In 
either  case,  Uio  fact  proves  some  practical  aequaiii- 
tance  with  geometr)*.  Several  of  the  fundamental 
propositions  nubsequently  incorporated  into  the 
Elements  of  Euclid  have  been  attributed  to  him, 
particularly  those  in  which  it  is  proved  that  a 
"circle  is  bisected  by  its  diameter;  tliat  the  angles 
at  the  base  of  an  isosceles  triangle  arc  equal;  that 
rertical  angles  are  equal;  and  that  the  angle  in  a 
semicircle  is  a  right  angle."  Tiiese,  though  amongst 
tlic  simplest  theorems,  were  no  inconsiderable  dis- 
coveries in  the  infancy  of  mathematical  science. 
All  the  ancient  writers  speak  of  him  as  a  learned 
geometrician,  and,  among  other  important  dijsco- 
verics.  ascribe  to  him  the  first  cm])loyment  of  a 
<arcle  for  the  measurement  of  angles. 
,  .JP]:Tiuooiuu>.  wliv  tlouri:>hed  about  half  a  century 
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later,  pushed  forward  th«  discoveries  of  Thalca, 
and  made  more  important  discoveries.  Ifis  name 
rs  rendered  immortal  nmong  geometricians,  by  his 
well-known  discovery,  "  that  the  square  on  the 
hypothenusc  of  a  riglit-anglcd  triangle  is  equal  to 
the  sum  of  the  squares  on  the  other  two  sides;'  a 
discover)'  wliich  is  siiid  to  have  occasioned  such  an 
ecstacy  of  joy>  as  to  induce  him  to  offer,  as  an 
erpression  of  gratitude,  an  hecatomb  to  the  gods; 
This  problem  is  classed  ainonj,'  the  moat  important 
of  geometrical  truths,  both  from  the  aingidarity  of 
its  result,  and  the  number  of  cases  to  which  it  may 
be  applied  in  every  department  of  mathematical 
,*cienec.  To  this  philosopher  belongs  also  the  praise 
of  having  rcdnccd  geometry  to  a  more  regular 
system,  by  bis  demonstrations  and  inductive  reii^ 
sonings.  Diogenes  Laertius  informs  us,  that  it  was 
be  "who first  abstracted  geometry  from  matter, and 
cle^-ated  it  from  a  scheme  of  mensuration  to  a  truly 
philosophical  science."  1 

71.  Next  to  tlie  above-mentioned  philosoplicre) 
the  names  of  (Etiopidiui,  Zcnodorus,  Democriitu^ 
and  Hippocrates,  occur  in  the  list  of  ancient  matho* 
maticianx.  The  former  of  these  was  a  native  of 
Chios,  who  flourished  about  a.c.  450,  and  of  whom 
Plato  speaks,  as  "  one  who  obtained  mathematical 
glory,"  though  it  is  to  be  regretted  that  no  traces 
of  his  works  remain.  Among  the  simple  but  im- 
portant problems  attributed  to  him,  are  those  by 
which  m  porpendicular  is  let  fall  on  a  right  line 
from  a  given  point ;  an  angle  made  equal  to  a  given 
angle ;  and  by  which  it  is  bisected.     Of  Zenodorus, 
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.who  was  a  conttnnporary  of  (Enopidus,  more 
I  authentic  infomialion  is  possetraed,  since  u  portion 
fof  liJs  geomutrical  writings  lia«  survived  the  wreck 
of  lyfes,  aiid  is  still  preserved  in  Tlicon's  Commen- 
tary. From  these  ancient  remains,  it  may  be 
fpithcrud,  that  at  the  period  in  which  this  geome- 
rtrician  floumhed,  no  inconsiderable  prepress  had 
been  made  in  that  science.  Among  the  services 
[■rendered  by  him  to  the  abstract  sciences,  it  was  not 
tlic  least  timt  he  corrected  some  false  notions  whidi 
had  been  previously  entertained  relative  to  com- 
parative magnitudes,  by  provinj^  that  figures  with 
[  equal  circumferences  have  not  necessarily  equal 
areas.  But  of  the  philosophers  tnumcraUrd  above. 
HtPfocRATKs,  who  was  also  a  native  of  Chios,  and 
flourishe<l  about  the  same  period,  was  by  far  the 
most  distinguished.  He  i«  highly  commended  by 
Prochis  as  one  who  contributed  grt-atly  to  the 
advancement  of  mathematical  knowledge,  and  as 
baring  first  compiled  Elements  of  Geometry.  About 
the  period  in  which  he  flourished,  the  famous  prxi- 
blem  relative  to  the  duplication  of  the  cube  engaged 
the  attention  of  the  geometricians,  in  consequence, 
it  is  said,  of  a  response  given  by  the  Delphian 
Oracle,  which,  when  it  was  inquired  by  the  Athe- 
ninns,  how  a  dreadful  pestilence,  then  rnging  at 
Athens,  might  be  removed,  replied,  "  Ihmbie  tkt 
aliur."  That  altar  being  a  perfect  cube,  it  was 
proposed  to  the  mathematicians  of  Greece  to  ascer- 
tain what  was  the  precise  quantity  required.  Hip- 
pocnites  distinguished  himself  in  tliis  research,  and 
seemed  to  Imvc  made  some  advances  towards  the 
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solution  of  the  problem;  but  geometrical  kiiowtcdj^ 
was  not  then  suflicit-ritly  advanced  to  enable  him 
to  surraouut  the  dUHculty,  though  ho  discovered 
some  principles  intimately  connected  with  its  solu- 
tion, some  of  U'hich  still  continue  to  bear  lii^  name. 

72.  The  Platonic  school,  stimulated  by  the  ex- 
ample, and  uidcd  by  the  diHcovcrics  of  those  who  luid 
preceded  them  in  this  department  of  science,  greatly 
enlaif^  its  boundaries.  To  Plato  himseLf>  or  to 
some  of  bis  distinguished  disciples,  have  been  attri- 
buted tlie  important  discoveries  by  which  an  ap- 
proximation  may  he  made  to  the  quadrature  of  the 
circle,  the  duplication  of  the  cube,  the  trisection  of 
angles,  and  (which  is  by  far  the  most  importjint  of 
ft]])  the  method  of  ^eoimtricul  analyah.  A  cele- 
brated mathematician  of  modern  times,  whose  com- 
petence to  decide  on  the  question,  none,  who  ore 
acquainted  with  lus  writings,  can  doubt,  has  given  it 
as  his  opinion,  tliat  "  the  method  of  geometrical 
analysts  constitutes  the  most  valuable  part  of  the 
I  ancient  mathematics,  inasmuch  as  a  method  of  dis- 
covering' truth  is  more  valuable  than  the  truths  it 
has  already  discovered ;  and  in  another  place,  the 
same  writer  remarks,  "  the  geometrical  analysis, 
which  18  generally  ascribed  to  the  Platonic  school,  is 

I  one  of  the  most  beautiful  and  ingenious  contrivances 
in  the  mathematics.  It  is  a  method  of  discovering 
truth,  by  reasoning  concerning  things  unknown,  or 
propositions  merely  supjiosed,  a^  if  the  one  were 
given  atul  the  otlier  were  really  true.  A  quantity 
I  that  is  unknown,  is  only  to  he  found  by  ifs  relations 
1    to  quantities  that  are  known.     By  rcusoning  on 
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these  relations,  we  come  at  last  to  one  ho  simple,' 
that  the  thing  sought  is  thereby  determined.  By 
this  analytical  process,  therefore,  the  thiiig  required 
is  discovered,  and  wc  are  at  the  same  time  put  in 
possession  of  an  iniitrumont  by  which  new  truths 
may  be  found  out ;  and  which,  when  skill  in 
using  it  has  been  ocquired  by  practice,  may  be 
applied  to  an  unlimited  extent.'*  To  Plato  iti 
also  attribute<l  the  first  invention  of  the  four  amie 
xecCtona ;  previously  no  otht-r  species  of  cun'C  had 
employed  the  speculations  of  men  of  science  than 
the  circle.  This  new  and  interesting  branch  of 
geometry,  was  diligently  cultivated  by  his  disciples, 
of  whom  Proclus  enumerates  twelve,  who  acquired 
considerable  distinction,  in  an  age  in  which  know- 
ledge  was  rapidly  advancing.  Among  these  were, 
Leodamux,\\\i(i  improved  on  the  method  of  analysis; 
Thfeetetm,  who  wrote  Elements  of  Geometry ; 
Archiates,  who  has  the  credit  of  lia\'ing  first  applied 
the  principles  of  geometry  to  practical  purposes ; 
/tristeia,  who  composed  five  books  on  the  conic 
sections,  highly  applauded  by  the  ancients,  but 
which  have  not  reached  us ;  Etuloxus  and  Me- 
nechmtu,  who  followed  up,  and  more  clearly  demon- 
strated, the  problem  of  doubling  the  cube,  the' 
properties  of  the  conic  sections,  and  many  other' 
projMisitions  connected  with  what  are  termed  piart' 
mut/wmatiea.  ' 

73.  Though    Aristotle,  the   celebrated   founder" 
of  the  PerijMitetic  sect,  does  not  chiefly  owe  bis 

*  Plnyf&ir's  Diwtert.  a|K  Eocyc.  Brilt.  N««>  Stipp.  Va).  II.  p.  9, 
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reputation  to  bii)  knowledge  of  geometry,  it  is  well 
tnown  that  no  inconsUcnible  part  of  hi»  voluminous 
writings  relate  to  the  abntract  scieoces.  OUncanus. 
a  learned  commentator  in  AriKtotk-'s  works,  coUected 
u)  entire  bouk  of  geometrical  propositionK,  said  to 
have  been  invented  by  tins  philosopher.  Of  his 
school,  those  who  urc  known  to  have  excelled  in 
mathemsfics  were,  Eudrmitg,  who  wrote  treatises  on 
numbers,  geometry  and  invisible  lines  ;  Tfteopbra*- 
tut,  who  drew  up  a  history  of  mathematics,  part  of 
which  U  still  extant ;  Ishlortts,  Uytichi,  and  a  few 
others,  who  chiefly  directed  their  attention  to  the 
doctrine  of  soUds,  and  thus  opened  a  new  Qeld  in 
geometrical  science. 


I 


Section  II.  -..jrt 

JIUTDEy  OP  MATHEMATICS  COSTINUBD, 
'  fV«Mi.c. 3oa(aji.tii.  too. 

74.  The  mme  of  Poetry  had  attained  her  loftiest 
flights ;  Philosophy^  her  most  refined  speculations, 
and  the  Fine  Arts  their  utmost  perfection  in  GreecCj 
long  before  the  mathematical  sciences  hod  reached 
the  meridian  of  their  course.  It  was  at  a  compara- 
tively Utc  period  of  Grecian  history,  that  the  most 
celebrated  of  her  geometricians  flourished.  A  iirm 
and  deep  foundation  hiul  been  laid,  it  is  true,  by 
riialcs,  Pythagoraji,  and  Pkto,  and  the  supcrstruo- 
ture  was  partly  re-ired  by  the  disciples  of  their 
several  schools ;  but  it  was  not  till  about  the  a;ra  of 
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Alexander  of  ftfaocdon,  tliat  the  fnbric  of  geometrical 
science  was  completed  by  tlie  united  labours  of 
Euclid,  Archimedes,  and  ApoUonius, — names  which 
un(|ucstionably  occupy  the  first  place  in  the  cata- 
logue of  ancient  niuthemuticiaiis.  It  i«  now  impos- 
sible to  ascertain  what  portion  of  the  works  of 
Euclid  is  origami,  or  what  wos  compiled  from  tlic 
writings  of  his  predecessors.  Posterity  may  then- 
fate  have  awarded  to  bim  a  meed  of  mathematical 
fatne  Ceu-  beyond  his  just  deserts.  But,  from  what- 
ever source  his  materials  may  have  been  derived,  it 
is  universally  admitted,  that  the  period  in  which  the 
three  abovementioned  mathematicians  flourished,  is 
that  in  which  geometry  attained  its  maximum  among 
the  ancients,  and  from  whic-li  it  evidently  begun 
to  decline. 

75.  Euclid,  the  well-known  author  of  the  Ele- 
ments of  Geometry  (who  must  be  distinguished  from 
the  founder  of  the  Megaric  sect,)  was  of  the  Platonic 
school,  and  flourished  about  A.  c.  300.  The  time 
and  place  of  his  birth  arc  unknown  ;  but  it  appears, 
from  tlic  Commentaries  of  Proclus,  that  he  taught 
mathematics,  and  founded  a  geometrical  school  at 
Alexandria  during  the  reign  of  the  first  Ptolemy, 
(or,  as  others  athrm,  of  Ptolemy  Philadclphus.) 
This  is  inferred  from  tlie  well-known  reply  he  is  said 
to  have  given  to  tliat  monarch,  who  cn(|utred  whe- 
ther he  could  not  teach  him  geometry  by  a  simpler 
and  easier  process.  "  There  is,"  said  Euclid.  "  do 
royal  road  to  geometry."  This  fact,  attested  both 
by  Archimedes  and  Proclus,  furnishes  almost  the 
ouly  data  from  which  to  determine  either  the  place 
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of  his  residence,  or  the  sera  in  which  he  flourished. 
His  chief  merit  seems  to  tiave  consisted  in  reducing 
to  order  the  scattered  parts  of  the  fiystcni  of  ancient 
mathematics,  and  in  presenting  the  fundnmentnl 
priuciplcs  cstublislied  by  former  geonictriciuns  in 
their  natural  order,  adding  to  them  others  invented 
by  himself.  Professor  Playfair,  when  adverting  to 
the  progress  made  hy  the  Greeks  in  geometrical 
science,  bears  the  following  honourable  testimony  to 
the  **  author  of  the  Elements."  "  The  elementary 
truths  were  connected  by  Euclid,  into  one  great 
chain,  beginning  from  the  axioms  and  extending  to 
the  five  regular  solids,  the  whole  digested  into  such 
admirable  order,  and  explained  with  such  clearness 
and  precision,  that  no  similar  work  of  superior  ex- 
cellence has  appeared,  even  in  the  present  advanced 
state  of  mathematical  science." — Ptanfair's  Dlstert, 
ap.  Encifc.  Brit.  Nnc  Sup.  Vol.  II.  p.  3. 

"  No  book  of  science,"  says  a  modern  French  writer, 
"  has  ever  met  with  success  equal  to  that  of  Eaclid's 
Elements.  They  have  continued  to  be  taught  ex- 
clusively in  every  mathematical  school  for  many 
centurtcx ;  have  been  translated  into  almost  all 
languages,  and  have  been  commented  upon  by 
numerous  celebrated  geometricians — a  sure  proof  of 
iheir  transcendent  excellence." — (Bomtuts  HiMory 
<^ \tat)u'ntaiics.)  Besides  this,  his  principal  work, 
Euclid  wrote  several  other  mathematical  treatises, 
some  of  which  are  still  extant,  though  others,  men- 
tioned by  Proclu.'*,  arc  lost. 

76.  Next  in  chronological  order,  hut  fur  suiwrior 
ID  genius  and  science,  stands  the  celebrated,  the 

h2 


loe 


AHCIENT   HATHCMATICIANS.  H^'^'^'^'  ''* 


Unrivalled  AacniMEDEs.  Tlie  scientific  discoveries 
of  this  great  philosopher  will  more  properly  claim 
our  atteniion.  hIm;!i  reviewing  tht;  history  of  Physics, 
or  Natural  Philosophy,  among  the  Greeks.  At 
present  we  shall  only  advert  to  him.  as  unquestion- 
ably the  first  of  ancient  mathematicians.  He 
flourished  at  Syracuse  about  a.  c.  '250,  and  spent  his 
whole  life  ia  the  most  unwearicsl  and  successful 
endeavours  to  promote  the  advancement  of  the 
sciences,  both  aletract  and  practical.  '•  He  assailed," 
says  Playfuir,  "  the  most  difficult  jirobk-ms  in  geo- 
metry, and  by  means  of  the  method  <^  cxhaiistum^ 
demonstrated  many  curious  and  important  theorems 
with  regard  to  the  lengths  and  areas  of  curves,  and 
the  contents  of  solids."  He  was  the  first  who  dis- 
covered the  relation  between  the  circumferei»ce  of 
a  circle  to  its  diameter,  not  indeed  with  geome- 
trical strictneis,  (for  this  is  found  to  baffle  eveu 
modern  science,)  but  by  a  method  of  approximation 
admirable  in  its  kind,  and  which  has  served  as  a 

*  Tliis  name  mu  given  by  tlie  ancient*  to  rbnt  procMs  a/t 
indirect  iJcmonatTntinD,  by  nhich  a  grent  variet}-  of  dilBciib 
qucMJons  wctc  Kolvcd  relative  to  the  timitnuon  of  ligiirc*  ii^ 
•cribed  on  curves,  or  circuniKribcd  round  them,  And  tlic  |iiopor- 

rot  thoic  limits  tu  tlie  sreoi  of  ttic  curvet  witli  which  tbcj 
connected.  ProfrMor  I'lnyfair,  sTier  having  given  •  stieeina 
but  beautiful  explanation  of  thii  branch  of  mathemntics,  adds, 
"  Feir  ihinf*  more  ingeniotia  ibnn  this  inethod  have  be«a  de- 
vtwd;  and  noiliing  could  be  nwco  conclusive  than  tbe  dcBKift- 
atrationn  lesolting  from  it;  but  it  laboured  uodcr  two  v«iy 
considerable  defects;  rii.  t)ie  lon^  and  difTiculi  proecn  hj 
Mliicb  ihoite  deman*lra(iiNH  were  obtained,  and  its  m-iirert  form 
giving  no  intight  iiitii  llir  principle  on  which  the  investigation 
Via  finrnM." — P^sf-  Out.  m  inp.  pp.  Q,  7. 
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model  for  all  subsequent  investigations  of  a  similar 
kind.  His  most  celobratcd  work,  (which  fully 
proves  the  transcendent  superiority  of  his  genius 
to  the  proudest  attainments  of  ordinary  men,  and 
renders  him  not  unworthy  of  being  placed  by  the 
side  of  the  illustrious  Newton,)  is  that  on  the  dimm- 
sions  and  quadrature  of  the  circle:  besides  which, 
be  wrote  (on  mathematical  subjects)  treatises  on  the 
sphere  and  eyhtider, — on  spheroids  and  conoids,-^ 
of  spiral  lines, — of  the  quadrature  of  tiic  para- 
bola, &c.  &c.,  irrespective  of  his  works  on  natural 
philosophy,  to  be  noticed  hereafter.  To  the  pre- 
ceding summary  of  the  geometrical  labours  of 
Archimedes,  it  may  be  added,  that  he  extended  and 
more  clearly  demonstrated  the  use  of  geometrical 
analysis,  the  principles  of  which  were  first  discovered 
by  the  disciple:!  of  I'lato.  Eratosthenes  and  Conon 
were  his  contemporaries,  either  of  whom  would 
have  acquired,  in  any  other  age,  great  celebrity  in 
this  department  of  science,  hut  their  fame  was  com- 
pletely eclipsed  by  the  dazzling  lustre  of  the  great 
philosopher  of  Syracuse.  Archimedes  requested,  in 
his  last  moments,  that  a  sphere  inscribed  in  a 
cylinder  might  be  engraved  on  Iiis  tomb,  to  perpe- 
tuate the  memory  of  what  he  deemed  his  most 
glorious  discovery.  Thb  was  done,  but  the  Sicilians 
so  little  honoured  his  memory,  that  the  place  of  his 
sepulture  was  lost,  till  discovered  by  Cicero,  when 
Qusstor  of  Sicily,  by  these  symbols  and  a  Greek 
inscription  at  their  base,  nearly  two  hundred  years 
after  his  death. 
77.  AroLLoNius,  a  native  of  Perga,  next  occurs. 
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After  an  interval  of  about  50  years  (a.  c.  200,)  in 
the  series  of  ancient  geometricians.     As  he  is  known 

'to  have  stuJied  and  taught  mathematics  at  Alei- 

I  nndria,  it  is  not  improbable  tliat  he  continued  the 

^school  founded  in  that  cit)'  by  EucHd.  His  contein> 
poraries  styled  him,  and  not  without  reason,  the 
Great  Geometrician,  an  appellation  confirmed  by 

I  the  suffrages  of  posterity,  who  place  him  next  to 

!  Archimedes  in  mathematical  attainments.  He  is 
known  to  have  composed  a  great  number  of  works 

I  on  the  higher  branches  of  geometry,  nil  of  which 
have  perished,  except  a  few  fragmcnte  and  a  Treflp 

I'tise,  nearly  entire,  on  the  Conic  Sections.  This 
celebrated  treatise  was  divided  into  eight  books, 
the  first  four  of  which  are  still  extnnt  in  (« reek ; 
the  three  next  were  only  known  by  means  of  an 

'  Arabic  translation  and  Latin  version,  effected  during 
the  middle  ages,  until  translated  into  English  by 
Dr.  Halley,  the  astronomer,  towards  the  beginning 
of  the  cightccntli  century;  and  the  eighth  is  entirely 
lost.  On  this  work,  Playfair  remarks,  that  "  hi* 
elaborate  and  prcifcmnd  researches  on  that  species 
of  curves,  which,  after  the  circle,  arc  the  most  sim- 
ple and  important  in  geometry,  laid  the  foundation 
of  discoveries  which  were  to  illustrate  very  distant 
ages."     Numerous  have  been  the  commentators  on 

'  this  celebrated  work,  both  ancient  and  modem,  of 
which  the  principal  are,  Eutocius  of  Ascalon,  Pappus, 
and  Commoudine.     Apollonius  is  believed  by  many 

'  to  hai'e  been  the  author  of  those  propositions  con- 
tained in  some  editions  of  EucUd's  KIcments,  and 
enumerated  as  the  fourteenth  and  fifteenth  boak&. 
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TIic  age  of  Archimedes  and  Apollonius  constituted 
the  most  brilliuiit  wra  in  the  history  of  ancient 
mathematics.  After  these  great  men  disappeared, 
we  meet  with  no  geomctriciBii»  of  the  Brst  order, 
and  scarcely  any  that  can  be  considered  even 
second-rate  matliematicians.  A  few,  however,  may 
be  cursorily  mentioned  as  having  contributL-d  in 
some  degree,  if  not  to  the  advancement,  yet  at  least 
to  the  preservation  of  geometrical  science,  though 
it  will  be  seen  that  they  appeared  but  at  distant 
mtervals. 

78.  Theodosiu5,  who  flourished  about  a.  c.  60,  h 
known  as  the  author  of  a  Treatise  on  Spherics,  which 
may  he  considered  as  harin;'  prepared  the  way  for 
the  discovery  of  spherical  tngoHometrtj ;  none  of 
the  former  geometricians  having  proceeded  beyond 
plane  trigonometry,  or  the  measurement  of  heights 
and  distances,  by  the  side:*  and  angles  of  a  triangle. 
The  Demonstrations  of  Tlieodosius  arc:  said  to  have 
been  expressed  with  the  utmost  accuracy  and 
elegsnee.  Menelaus,  who  flourished  about  a.d.  55, 
pursued  the  same  track,  and,  following  up  the  prin- 
ciples of  his  predecessor,  made  considerable  progress 
in  spherical  trigonometry.  His  work  on  Spherical 
TrioMglet  is  said  to  have  been  a  laborious  and 
learned  performance,  which  contributed  to  the  ad- 
*ajiccmcnt  of  astronomical  science.  After  a  long 
interval  of  more  than  300  years,  we  arrive  at  the 
sera  of  PappuK  and  Diodes,  both  of  whom  flourished 
about  A.  D.  385.      J'appus  is  chiefly  known  as  an 

£i£  and  valuable  commentator  on  the  \^'orks 
ftho  had  preceded  him.     "  The  matliema- 
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tical  collections  of  Pappas,"  says  M.  Bossut,  in  \m 
History  of  Mathematics,  "  exhibit  one  of  the  most 
valuable  monnments  of  ancient  geometry.     In  them, 
the  autlior  has  assembled  toj^thcr  a  great  number 
of  excellent  works,  almost  all  of  which  are  now  lost; 
and  to  these  he  has  addtd  several  new,  curious,  and 
learned    propositions  of  his  own  invention.     Thii 
collection,  therefore,  is  not  to  be  considered  merely 
as  a  compilatjon,  (tliough,  in  this  respect,  it  is  va- 
luable,) since  it  gives  us  almost  a  complete  tow  of 
the  state  of  ancient  mathematical  science."     Dtoclet, 
his  contemporary,  discovered  a  more  original  genius, 
if  the  statement  be  correct,  that  he  succeeded  ia 
the  solution  of  a  problem  su^-gestcd  by  Archimedw* 
in  his  TrcatLsc  on  the  Sphere  and  Cylinder,  but  left 
(inan»wered ;  a  solution  which  is  said  to  have  been 
"  most  learned  and  profound."     Serenu*  fiouiisbed 
attout    the   same   time,  whose    two    books   on   the 
"Cylindtr  and  Cone,"  Dr.  Hallcy  appended  to  his 
edition  of  the  Conic  Sections  of  Apnllonius,  ukI 
whieh  are  higldy  commended  by  that  distinguished 
iiiathrmntinmi.     The  renew  of  this  period  of  the 
llliitory  of  (ieomelry  shall  close  with  Proclus,  who 
rtivirnd  iho  Platonic  school  at  Athens  about  a.  d.  500; 
who  rendered   iin|>ortant   service   to  the  abstroalM 
■oleticei,  not  only  by  the  effort  he  made  to  rekindl^^ 
\\w  lnng\iid  and  dying  embers  of  philosophy,  when 
almott  extingiiishrd  in  Greece,  but  still  more  by  lus 
valuable  Commentary  on  the  First  Book  of  Euclid's 
l''lrmci)ts,  from  which  the  greater  part  of  the  piC- 
cnling  outline  has  been  derived,  and  which  will 
repay  Uio  labour  of  u  diligent  perusal. 
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on    TOB    ORraiH    AND    PROGRESS    OF    ASTKON0»tCAI.>'J 
SCIENCE    IN    GREECE, 
Prurn  A.e.aiO—SllO. 

V^  .If 

7&.  The  precise  period  in  which  astronomy  w» 
first  introduced  into  Greece,  cannot  be  fixed  with 
^>y  d^ree  of  certainty.  Sir  Isaac  Newton  traces^ 
it  back  to  the  Argonautic  expedition,  wlien  he  coDrj 
ceives  the  first  rude  sketcli  was  made  of  the  celestial 
globe,  and  some  of  the  most  remarkable  luminaries 
were  grouped  together  in  constellations.  Whether 
tlm  opinion  be  well-founded  or  not,  (and  Newton 
was  not  given  to  theorize  or  take  up  opinioits 
hastily,)  it  is  certain  that  thLs  sublime  science  had 
not  approached  towards  a  system,  nor  had  any  im- 
portant discovcrias  been  made,  till  Thates  flourished, 
who  may  therefore  be  not  improperly  designated 
the  father  of  Grecian  astronomy.  The  knowledge, 
vhicb  Tliales  had  acquired  iu  Chaldtea  and  Egypt, 
he  extended  by  diligent  study  and  attentive  ob- 
sen'ation  of  the  face  of  the  heavens;  and  an  impulse 
was  given,  by  Im  instructions  and  example,  to  this 
science,  the  cficcts  of  wliicli  were  apparent  many: 
ages  after  Ids  death.  Among  the  astronomical  atr , 
taiuments  of  this  phUosopher,  the  following  appea;, 
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have  been 


principal.  (1.)  He  ascertained  and 
explained  to  IiL>  dLwples  the  cause  of  tlie  incquality 
of  day  and  nigbt — divided  the  earth  into  five  zones 
by  means  of  the  polar  anil  tropical  circles — taught 
the  obliquity  of  the  ecliptic — and  shewed  that  all  the 
meridians  wtiich  intersect  each  other  at  the  poles, 
cut  the  equator  at  right  angles.  (2.)  He  is  said  to 
have  observed  the  exact  time  of  the  solstices,  and 
thus  determined  the  length  of  the  solar  year,  though 
not  with  scientific  accuracy,  yet  so  as  to  correct 
some  prevailing  errors  in  the  calculation  of  time 
(3.)  He  is  said  to  have  improved  upon  the  Egyptiau 
arrangement  of  the  constellations,  especially  those 
which  form  the  zodiac,  combining  a  lively  imngiua- 
tion  with  the  lore  of  science.  'J'halcs  or  some  of 
his  disciples  embodied  the  stars  in  fabulous  emUems, 
aiBxed  to  them  names,  borrowed  from  the  popular 
mythology,  and  by  this  expedient  rendered  a  sub- 
ject, in  itself  dry  and  uniiiterustiug,  attractive  even 
to  the  vulgar.  The  dinsiou  of  the  zodiac  into 
twelve  constellations,  which,  if  not  invented,  was 
completed  by  Thalos  or  his  immediate  successor, 
has  since  obtained  throughout  Europe,  and  is  still 
the  only  arrangement  known  to  astronomers. 
(1.)  Four  of  the  planets  were  known  to  Thales,  as 
they  hud  been  to  the  Egjptians,  viz.  Jupiter,  Saturn, 
Alars  and  Venus;  and  to  these  some  have  added 
(Mercury,  as  first  observed  by  astronomers  of  the 
I  Ionic  school,  though  no  accurate  observations  could 
have  Ijeen  made  on  their  phnrnomeiifl,  at  that  remote 
period.  (0.)  But  the  astronomical  fame  of  Thales 
was  chiefly  founded  on  his  knowledge  of  the  theory 


FUAP'IVJ  ANCIENT  ASTRO  NO  MKHS.  107 

^eclipse;:,  wliich  had  been  for  many  ages  the  terror 
of  the  common  people,  and  one  of  which  (tlmt 
liappened  durinf^  the  war  between  the  Medes  aiid 
J^ydian?)  he  predicted  some  years  before  it  occurredi 
.This  was  of  itself  sufficient  to  render  the  philosopher 
pi  Miletus  cclcbnited  throughout  Greece,  and  at- 
■tract  to  his  school  numerous  disciples.    Among  these, 
Anaximamler,   who    flourished     a.  c.   600,    ranks 
highest,  in  connexion  with  astronomy,  an  well  as  in 
metaphysical  speculations.     He  is  said  to  have  set 
vp  a  gnomon  at  Sparta,  by  means  of  which,  time 
«■£  more  accurately  measured,  and  the  solHtitial 
and  equinoctial  points  were  determined  with  greater 
precision.     To  him  is  also  attributed  the  first  in- 
vention of  celetitial  globes  and  geographical  maps, 
to  the  construction  of  which  he  was   led  by  his 
conjecture,  that  the  earth  is  sj)hericat — a  conjecture 
afterwards  verified  and  demonstrated  by  Pythagoras. 
80.  While  the  philosophers  of  the  Ionic  sect  were 
follomng  up  these  investigations  at  Miletus,  Pytha- 
goras and  his  disciples  were  assiduously  employed 
in    Italy  in  similar  pursuits,    and    met   with    still 
greater  succe-ss.     Of  the  discoveries  of  Pythagoras 
in  this  department  of  science,  the  following  is  a  brief 
outline : 

(1.)  He  proTcd,  by  physical  observations  combined 
iritk  general  reasonings,  that  the  earth  could  not 
be,  according  to  the  popular  belief,  an  extended 
plaztc,  but  must  necessarily  exhibit  a  curved  and 
spheroidal  superficies. 

(2.)  His  opinions  respecting  the  nature  of  the 
celestial  bodies  seem  to  have  been,  that  the  sun  is  on 
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immense  mass  of  fiery  matter :  that  the  moon  b 
opaque,  reflecting  only  the  rays  of  the  sun,  and  in- 
habited like  our  earth:  that  thcgalaiy  consists  oft 
great  number  of  little  stars  of  pccuHar  brightness : 
and  that  comets,  which  had  before  been  regarded 
with  terror,  as  fiery  meteors,  portending  dire  ca* 
lamities,  were  a  kind  of  wandering  stars,  disappear- 
ing in  tlie  remoter  parts  of  their  obits,  and  becoming 
visible  as  they  approached  the  earth. 

(3.)  He  is  said  also  to  have  first  discovered,  that 
the  evening  and  morning  stars,  called  by  the  Greeks 
Vesperus  and  Pliospliorus,  were  in  reality  the  same 
planet,  seen  in  different  parts  of  its  orbit,  on  the 
eastern  or  western  side  of  the  sun. 

(4.)  Perceiving  the  inaccuracy  of  former  attempts 
to  obtain  a  correct  measurement  of  time,  Pytbagoras 
applied  to  this  subject  the  whole  force  of  bis  genius, 
and  devised  a  method  of  reconciling,  in  some  degree, 
lunar  and  solar  time,  by  the  expedient  of  intercalary 
days. 

*'  '(JJ.)  But  the  most  remarkable  fact  in  the  history  of 
bncicnt  astronomy  is,  that  the  fra^  solar  system  wa« 
either  discovered  by  or  known  to  Pythagoras,  many 
centuries  before  it  was  generally  received,  and, 
which  is  perhaps  yet  more  surprising,  that  after 
having  been  known  and  taught,  it  was  universally 
abandoned  as  hypothetical  and  visionary.  From  the 
imperfect  astronomical  observations  he  was  able  to 
make,  in  the  infanc}'  of  the  Bcience,  this  philosopher 
was  led  to  the  conclusion,  that  the  sun  is  the  centre 
of  the  planetJtry  system,  and  that  the  earth  and 
other  planets  move  romtd  this  immcuse  luminar}-  at 
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regular  tlutances,  and  in  certain  tiarmonic  propor- 
tion*.    So  contrary,  however,  was  this  doctrine  to 
vulgar  prejudices,  that  neither  Pythagoras  nor  his 
disciples  ventured  to  tench  it  openly.     It  was  com- 
municated  only  to  tJic  initiated,  and  quickly  I'oi^ 
gotten,  or  renounced  by  the  philosophera  of  hts  sect 
81.   Cieostratug,   an  astronomer    of    the  isle    of 
Tenedos,  and  contemporary  of  Pythagoras,  is  chiefly 
known  to  poaterity,  by  his  attempts  to  correct  tlie 
'  calendar,  in  which  much  ingenuity  and  no  incon- 
(jderablc  degree  of  science  wore  discovered.     About 
&  century  later,  several  astronomers  directed  their 
attention  to  the  same  difficult  subject.     Tlicsc  wuro 
Philolatu,  a  P}thagorean,  who  flourished  a.c.  4oQ, 
and  IB  said  to  have  openly  asserted  the  then  incre- 
dible fact,    that   the  earth    moves  round  the  siui. 
Iliceiua,  a  Syracusan,  who  taught  the  diurnal  motion 
c>f  the  earth  on  its  axis;  and  especially  Melon  and 
EuciemoH,   both  of  whom   flourished    at   Athens 
about  A.c.  440,  and  the  former  of  whom  is  distitw 
gui^hed  by  the  invention  of  the  cycle  of  nineteen 
years,  which  still  bears  his  name,  being  designated 
by  cbroDologers,  tlic  Metottie  cycle.     Some  defects 
having  appeared  after  the  lapse  of  a  few  years  in  tire 
arrangement  suggested  by  these  Athenian  astroiio- 
Qiers,  Cnlippux,  another  scientific  Athenian,    who 
flourished  about  A.c.  338,  proposed   a  new  cycle, 
which  apprctaehcd  nearer  to  the  correct  division  of 
lime,  though  it  was  still  far  from  being  accurate. 
Thi^   was    by    connecting    together   four    Metouic 
cycles,  and  forming  them  into  one  grand  cycle  of 
Mventy-fiLv  years;  at  the  close  of  which,  one  of  the 
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intercalary  (lays  was  to  be  retrenched.  This  is  known 
to  chronologers  by  the  name  of  the  C'alippic  Period. 
82.  Celebrated  as  is  the  Platonic  school  in  the 
history  of  the  Grecian  pliilosophy,  the  science  of 
astronomy  was  retarded,  rather  than  advanced,  hjr 
the  speculations  of  Plato  and  his  followers,  as  will 
appear  from  the  following  statement,  made  on  uo 
mean  authority,  and  which  it  were  easy  to  substan- 
tiate from  the  writings  of  the  ancients.  "  The 
explanation  of  the  celestial  motions,  which  naturally 
occurred  to  those  who  began  the  study  of  the 
heavens,  waa,  that  the  stars  are  so  many  ttiminous 
points  fixed  in  the  surface  of  a  sphere,  baring  the 
cnrth  in  its  centre,  and  rcvolringon  an  axis  passing 
through  that  centre  in  the  space  of  twenty-four 
hours.  When  it  was  observed,  that  all  the  stan 
did  not  partake  of  this  diuroal  motion  in  the  same 
degree,  but  that  some  wore  carried  slowly  towards 
the  East,  and  that  their  paths  estimated  in  that 
direction,  after  certain  intcn-als  of  time,  returned 
into  themselves,  it  was  believed  that  they  were  fixed 
in  the  surface  of  spheres,  which  revolved  westward 
more  slowly  than  tlic  spheres  of  the  fixed  stars  (at 
they  are  now  called).  These  spheres  must  be 
transparent,  or  made  of  some  crystalline  substance ; 
and  hence  arose  the  name  of  the  crystallitie  »pfi^es, 
given  to  them  by  the  ancients.  This  system,  though 
it  grew  more  complicated  in  proportion  to  the  num* 
her  and  variety  of  the  piuenomena  observed,  was  the 
system  of  Aristotle  and  Eudoxus,  and,  with  .t  few 
exceptions,  of  all  the  philaiophers  of  antiquity." 
1'he  name  of  Eudoxus  has  occurred  in  the  precediug' 
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Bxtrat't  (in  which  the  opinions  both  of  the  Platonisb* 
•nd  Peri]>atetics  are  clearly  stated  on  the  subject  to 
luch  it  relates),  concerning  whom  it  will  be  snffi- 
cient  to  Mate,  that  he  was  a  Plutonic  philosopher, 
who  built  an  obsen-ntory  at  Cni^os.  the  place  of  his 
birth,  and  nTotc  several  treatises  on  astronomy,  which 
have  long  since  perished.  I^le  is  also  Bairl  to  have 
first  connected  together  the  kindred  sciences  of  geo- 
netry  and  astronomy,  iiijd  understood,  practically  at 
Ipttrt,  the  art  of  tUalling,  having  himself  constructed 
a  sim-dial,  which  protected  the  shadow  on  a  plane. 
An<»ent  writers  notice  the  sphere  of  Eudoxus ;  but 
■whether  this  was  invented  or  only  improved  by 
this  astronomer,  is  uncertain. 

83.  A  new  and  vi^^orous  impulse  was  given  to 
that  part  of  astronomical  science  which  relates  to 
the  measurement  of  the  earth's  circumference  by  the 
splendid  conquests  of  Alexander  of  Macedon,  A.c. 
830.  The  ambition  of  that  monarch  prompted  him 
to  aim  at  universal  empire ;  and  that  he  might  form 
a  distinct  conception  of  the  work  before  him,  and 
the  extent  of  his  anticipated  dominions,  he  calieci  in 
Ihc  aid  of  science,  to  ascertain  the  true  magnitude 
of  the  eartli.  This  object,  it  was  perceived,  could 
be  effected  most  easily  and  accurately  by  astronomy ; 
that  is,  by  attentively  observing  t]ie  position  of  the 
itars  with  relation  to  certain  well-known  terrestrial 
objects.  The  treatises  of  Aristotle,  "  De  Coclo,"  and 
••  De  Mundo,"  were  partly  written  with  this  design ; 
and  Callisthcnes,  who  flourished  at  the  same  period, 
was  expressly  commanded  by  Alexander  to  execute 
tlus  arduous  task.    According  to  the  rude  calcular 
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tions  then  made,  Aristotle  informfl  us,  that  the 
matltcmatic-iuiis,  who  had  attempted  to  determine 
the  magnitude  of  the  earth's  circumference,  had 
cahnilated  the  amount  to  be  400,000  stadia.  The 
first,  however,  of  the  ancients,  who  attempted  the 
measurement  of  the  earth  on  scientific  and  mathe- 
matical principles,  was  Eratosthenes,  the  librariaD 
of  the  splendid  collection  of  books  then  recently 
formed  at  Alexandria,  and  who  flourished  about 
A.C.  280.*  To  the  same  scientific  philosopher  is 
also  attributed  the  invention  and  construction  of  an 
ingenious  and  useful  instrument  or  machine,  bear- 
ing some  resemblance  to  the  armillary  sphere,  which 
exhibited  the  relations  of  tlic  meridian  to  the  equa- 
torial and  ecliptic  lines,  and  thus  indicated  the 
solstitial  and  equinoctial  colures. 


Sect.  II. 


THE  HISTOHY  OP  ASTRONOMY  CONTINUED, 
From  A.C.300  <•  A.b.  100. 

84.  After  the  death  of  Alexander,  and  the  con- 
sequent division  of  the  Macedonian  empire,  the 
men  of  science  principally  resided  at  Alexandria  in 
Egypt,  attracted  thither  by  the  splendid  patronagv 

*  A  pariicubr  accoant  of  die  inFihud  ]ninued  by  ttiii  matlw 
maticiiui  aiid  attrooomer  for  tlw  Hiiaiinnciit  of  liii  uhjcct,  mmI  in 
rMulu,  i*  given  by  Cleomede*  in  lu»  Cyclical  Theorems,  utd 
will  be  fouiul  in  a  peri)iicuouii  abridged  form,  in  BomuI'i  Hixtor; 
of  UaUieiiiauc*,  p.  1  OS — 1 1 1 . 
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of  Ptolemy  Philadelphus,  and  the  facilities  afforded 
by  the  muiiificeiicc  of  timt  moiiarch  to  the  culti- 
vation of  knowledge.  Timocharis  and  AriatillHSj 
'nbo  flourished  at  Alexandria  between  a.c.  290  and 
2?0,  conferred  important  benefits  on  the  science  of 
astronomy,  by  making  an  inmicnsc  number  of  obser- 
vations on  the  relative  positions  of  the  stars,  and  on 
the  motions  of  the  planets;  noting  down,  with  the 
utniQst  exactness,  the  time  when  those  pbtenomena 
appeared  which  attracted  their  notice.  Tlvese  obsor- 
vattoiis  were  extremely  useful  to  their  successors, 
and  formed,  afiter  the  lapse  of  many  ages,  a  basis 
for  ttie-.  more  extended  observations  of  Ptolemy. 
About  the  same  time,  an  attempt  was  made  tf» 
connect  this  science  with  literature  and  taste,  by 
Araiut,  who  flourished  under  Antiochus,  and  who, 
•t  the  request  of  that  prince,  reduced  the  principles 
of  astronomy,  as  far  as  they  were  then  known,  to 
verse,  in  a  poem  entitled  Phecnomentt,  which  was 
translated  into  Latin  both  by  Cicero  and  Gerraa- 
nicus.  But  these  attempts  to  advance  astronomical 
ecicDce  bear  no  comparison,  in  magnitude  and  im- 
portance,  to  the  snccessful  researches  of  Aristarchus 
and  Hipparchus;  names  which  umjuestioDably  rank 
highest  in  the  history  of  ancient  astronomy.  *' 

85.  Aristarchus  was  a  native  of  Sanios,  who 
flourished  about  A.c.  980.  To  this  astronomer, 
posterity  is  indebted  for  several  useful  discoveries, 
and  many  liighly  important  observations.  Of  these, 
the  foltowring  is  a  brief  summary : 

(1.)  He  inventedasimple.butscientificmcthodof 
computing  the  distance  of  the  sun  and  moon  from 

t 


^ 


ANCIENT  AirntOMOMGRS. 


PART  n. 


vise 


the  eartli.     His  calculations,  it  is  true,  were  wide 
I  of  the  truth,  nor  could  they  have  been  otherwise 
with  the  means  of  knowledge  then  possessed;  bu 
the  attempt  itself  does  honour  to  the  memory 
flliis  eclebratcd  astronomer,  and  still  more  the  8j 
tcmatic  nmnner  in  which  that  attempt  was  made  on' 
the  principles  of  ploiic  trij^onometry.  ^^ 

(2.)  Among  other  astronomical  obscn'ations  caiwH 
fully  noted  by  Arislarclius,  one  was  a  solstice,  which 
j  happened,  according  to  Ptolemy's  calculations,  a.c 
|S81,  and  by  which  we  are  enabled  to  determine  thftj 
'precise  period  in  which  this  astronomer  flourished. 
(3.)  To  him,  in  eonjimction  with  Eratosthenes,  U 
companion  and  fetlow-labourer,  is  ascribed  the  fii 
I  successful  application  of  mechanical  science  to  the* 
'advancement  of  astronomy,  by  the  construction  of 
some  rude  but  useful  instruments,  which  Ptolemy 
has  minutely  described.  ^1 

(4.)  But  a  still  higher  honour  is  reflected  on  th^^ 
name   and  memory  of  AristArchus,  by  the   well- 
attested  fact,  that  he  not  only  knew,  but  maintained 
and  taught,  the /rwi?  SOLAR  aystem;  knowledge  which 
he   had    probably   derived    from    the    Pythagorean 
school,  but  which  neither  the  founder  of  that  set 
nor  his  disciples,  had  the  courage  openly  to  asset 
From  the  age  of  Aristarchus  to  that  of  Copcrnic 
including  a  series  of  more  than  eighteen  centuries,' 
this  important  truth  lay  concealed  beneath  a  cum*, 
brous  moss  of  prejudice  and  superstition. 

86.  HipPARcnus  (who  occupies  nearly  the  sat 
place  among  astronomers,  as  Archimedes  among  the 
geometrician!!  and  natural  philosophers  of  antiquity} 
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ma  a  native  of  Nice,  in  Bilhynia,  and  flourished 
about  A.C.  142.  He  coinmi>ti<x>d  Iiis  observations  at 
Rhodes,  but  afterward.^  pursued  them,  with  much 
greater  advantage  and  success,  at  iVlexaiidria. 
With  unwearied  industry,  he  continued  to  prose- 
cute those  labours,  which  not  only  reared  a  peren- 
nial monument  to  his  own  fame,  hut  established 
hb  favourite  science  on  a  firm  and  permanent  basis, 
which  will  probably  endure  to  the  end  of  time. 
As  in  the  instances  of  those  who  preceded  him,  the 
most  valuable  results  of  these  labours  will  be  enu- 
merated under  distinct  beads. 

(I.)  Hig  first  object  was  to  correct  the  errors  of 
former  astronomers,  with  reference  to  the  mea- 
surement of  time,  and  determine  the  exact  length 
of  the  solar  year.  Before  his  time,  the  yc;ar  was 
made  to  consist  of  365  days  and  six  hours ;  this  he 
(bund  to  exceed  the  true  time,  and,  therefore, 
deducted  seven  minutes,  which,  though  not  per- 
fectly accurate,  was  considerably  nearer  the  truth. 

(20  Immense  labour  was  bestowed  by  Hippar- 
chus  in  the  construction  of  astronomical  toAles,  which 
explained  the  inequalities,  or,  m  it  was  then  termed, 
the  eccrairieittf  of  the  twlnr  and  lunar  orbits,  and 
determined  their  motions.  With  the  mode-sly  of 
3  true  philosopher,  these  calculations  were  an- 
nounced as  imperfect  attempts,  and  a  confident 
expectation  expressed  that,  us  science  advanced, 
these  problems  would  be  more  accur.iteiy  solved. 

(S.)  A  yet  more  important  discovery  (and  one 
which  proves  the  progress  then  made  in  astrono- 
Diical  ficieiice)  \&  universally  ascribed  to  Hipparchus; 
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tiamoly,  tliat  of  the  precession  of  the  eqaiaoxes,  or 
that  retrogression  which  b  observed  in  the  cqui- 
noceial  and  soUtitial  points,  witli  relation  to 
zoiliac,  or  the  fixed  stars,  and  which  is  found, 
tlie  more  accurate  obser^'ations  of  modem  science, 
to  amount  to  fifty  Bcconds  m  a  year.  This  pha^ 
nomenon,  though  imperfectly  understood  at  the 
time  of  its  discovery,  lias  become  of  great  importance 
in  practical  astronomy. 

(4.)  It  is  further  attributed  to  Hipparchus, 
he  followed  up  successfully  the  design  of  Aristai^ 
chus,  who  had  attempted  to  determine  the  ratio  of 
the  distances  of  the  sun  and  moon  from  the  earth, 
and  that  for  his  success  he  was  chicily  indebt^  to 
the  method  he  adopted  of  measuring  by  paratiajces. 
or  the  angle  made  by  right  liue^  from  any  star,  or 
other  celestial  object,  to  the  surface,  and  to,  the 
centre  of  the  earth.  His  conclusions,  it  is  true, 
were  erroneous,  but  the  method  devised  by  him  i 
still  found  eminently  useful. 

(5.")   But  the  fame  of  Hipparchus,  as  an  ast 
nomer,  chiefly  rests  on  his  attempt  to  number  the 
stars,  and  assign  to  them  appropriate  names  and 
relative  positions.     He  was  induced  to  undertake 
this   herculean  task,  by  the  sudden  disappearance 
of  a  new  star,  which  had  before  attracted  his  noticoU 
This  remarkable  pbaenomenon  naturally  promptedTH 
the  desire  to  note  down  all  the  stars  then  vi^iib 
that  posterity  might  know  whether  they  were  pei 
manent    bodies,  or  whether   subject  to   changi 
The  execution  of  this  hold  attempt  filled  his  con- 
temporaries, and  the  men  of  science  who  succeeded 
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him,  with  the  utmost  astonishment  "  Hipparchus," 
(ays  I'liny,  iti  his  Natural  History,  "has  never  been 
sufliciendy  admired,  for  no  one  hus  given  proofs 
like  him  that  man  is  allied  to  heaven,  and  his  mind 
a  portion  of  the  Deity.  He  has  even  braved  the 
anger  of  the  gods,  by  making  known  to  man  the 
number  of  the  stars,  and  has  left  the  heavens,  as  an 
inheritance '  to  those  who  may  in  future  ages  bare 
sufficient  skill  to  take  possession  of  it." 

87.  After  Hipparchus,  no  astronomer  of  high  re- 
putation and  inventive  genius  appeared  for  several 
centuries.  There  were  indeed  not  a  few  who 
profited  by  his  indefatigable  labours  and  science, 
so  as  to  carry  on  his  observations,  and  enrich  the 
science  with  additional  fact-'i,  or  who  more  fully 
developed  the  theories  which  had  been  previously 
established.  Among  these,  the  following  may  claim 
a  distinct  notice : — 

PosidoHms,  who  flourished  at  Rhodes,  about  a.  c. 
60,  and  tias  been  honoured  with  the  appellation  of 
Geometer,  on  account  of  his  laborious  attempt  to 
measure  the  circumference  of  the  globe.  Cicero 
bears  a  high  testimony  to  this  astronomer,  in  his 
philosophical  works,  and  especially  adverts  in  terms 
of  high  commendation  to  his  invention  of  a  moveable 
sphere,  the  properties  and  construction  of  wliich  are 
not  known  to  posterity. 

Cleomedet,  who  flourished  about  the  commencement 
of  the  Christian  j^ra,  and  rendered  on  important 
service  to  astronomy,  by  embodying  in  a  work,  en- 
titled "  Tlie  (.'yclical  Theory  of  Meteors."  all  the 
)verics  of  those  who  had  preceded  him  in  this 
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department  of  sc-ioncc,  from  the  a?ra  of  Thales  to  liis 
own  time.  In  this  ancient  trcilisc  on  astronomy,^ 
(the  must  ancient  now  extant,)  most  of  the  facts  nr 
contained,  which  have  been  stated  in  tliis  and  tl 
preceding  section,  relative  to  the  histor)-  of  astronomy 
in  (Jreece. 

About  the  same  time  Gemintts  flourished,  who 
is  chiefly  known  as  the  author  of  "  Elements  of 
Astronomy,"  which  contains  not  only  the  review  of 
astronomical  science  among  the  Greeks,  but  carries 
the  subject  farther  back,  and  treats  of  the  astronomy 
of  the  Chalda5ans  and  Egyptians  in  very  remote 
ages. 

The  lera  of  Julius  Csesar  is  memorable  as  that 
the  reformation  of  the  calendar  on  astronomical 
principles.  It  fulls  not  witliin  the  design  of  this 
work  to  explain  the  nature  of  that  reformation,  nor 
is  it  now  known  by  whose  labours  it  was  effected. 
Some  writers  have  conjecturetl  that  it  was  chiefly, 
if  not  wholly,  accomplished  by  Sosigenes,  an  astn^ 
nomer  whom  •lulius  Ciesar  brought  from  Athejis 
Rome. 

ManUiHS  wrote,  during  the  reign  of  Augustus, 
Latin  poem,  entitled  A8tronomicott~-on  the  plan  of 
the  Phamomtnon  of  Aratus.  It  is  to  bu  regretted 
that  the  science  it  contains,  and  the  beautiful  moral 
sentimentJi  with  which  its  pages  are  adorned,  should 
be  degraded  by  being  found  in  connexion  with  all 
the  mummeries  and  reveries  of  the  Chaldtean  astro- 
logers. To  add  but  one  other  to  this  list  of  second 
or  third-rate  astronomers,  .\fe>ie/iiitJi  (who  tins  already 
been  classetl  with  the  ancient  gcometciciaus,  and  w 


4 


I 


CUAP.  IV.;]  ANflKNT    ASTHQNOMERS. 


119 


flourished  about  a.  d.  50)  contributed,  in  some  de- 
gree, to  tlie  advancement  of  astronomy,  by  applying 
the  principles  of  sphericnl  trigonometry  to  determine 
the  motions  and  distances  of  the  heavenly  bodies. 

88.  A  considerable  interval  elapsed  before  another 
astronomer  of  eminence  appeared  in  any  part  of  the 
civilized  world.  During  the  Imperial  government 
of  Itome,  poetry,  sculpture,  painting,  oratory — all 
the  ornamental  artii  and  sciences,  were  cultivated, 
and  attained  a  high  degree  of  excellence ;  hut  the 
abstract  sciences,  amidst  the  luxuriei:  of  that  de- 
generate age,  languished,  and  gradually  fell  into 
decay.  Before,  however,  their  complete  dissolution 
and  abandonment,  an  attempt  was  made  to  revive 
them  in  tlie  Alexandrian  school  of  philosophy,  by 
tbe  celebrated  Ptolemy,  whose  name  is  identifled 
with  the  whole  system  of  ancient  astronomy.  It 
is  not  known  whether  Ptolemy  was  a  native  of 
Pelusium  or  of  Alexandria,  but  he  flourished  during 
the  reigns  of  Adrian  and  Antoninus,  about  a.  d.  140. 
The  celebrity  of  this  astronomer  is  founded  not  so 
much  on  new  and  brilliant  discoveries,  (for  in  this 
respect  he  is  far  inferior  to  many  who  had  preceded 
him,)  as  on  his  vast  and  almost  incredible  labonrs, 
his  patience,  perseverance,  and  unwearied  industry 
in  collecting  and  augmenting  the  stores  of  astrono- 
mical knowledge  which  had  been  accumulating  in 
former  ages.  His  principal  work,  entitled  /llmage*t, 
(an  Arabic  word,  denoting  "  the  great  Collectiou,") 
contains  a  digest  of  all  the  observations,  discoveries, 
and  opinions  of  former  astronomers ;  to  which  his 
own  researches  being  added,  (which  were  by  no 
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mcaiis  inconsiderable,)  the  vholc  fomu  the  most 
complete  system  of  ancient  astronomy  that  has  ever 
ai>peared.  Tlie  wcU-knowu  tlicory  of  this  astronomer 
relative  to  the  solar  system  was,  that  the  earth  u 
fixed  immoveably  in  the  centre  of  the  system,  and 
that  all  the  celestial  luminaries  revolve  round  it  in 
their  respective  orbits.  All  the  explanations  given 
by  him  of  the  motions  of  the  |)huicts  rc«t  on  this 
hypothesis,  to  which  hb  authority  as  the  first  of 
astronomers  insured  an  universal  reception,  and 
which  stilt  continues  to  bear  his  name,  being  usuidly 
designated  the  Ptolemaic  Sys/n/i-  The  greatest 
difficulty  with  which  I'tolemy  ha<l  to  contend  was, 
to  reconcile  actual  pha^nomena,  of  which  he  could 
not  be  ignorant,  with  this  bypotheisis ;  and  for  this 
purpose,  he  was  under  the  necessity  of  framing 
theories  and  conjectures  wholly  unsuhstautiated  by 
evidence. 

80.  To  the  discoveries  already  mentioned,  wliich 
were  more  fully  demonstrated  by  I'tolcmy,  may  be 
added  some,  the  merit  of  which  is  exclusively  hia^H 
own,  particularly  those  wliich  relate  to  tlie  incquahty  " 
in  tiic  motion  of  the  moon,  known  to  modem 
astronomers  by  the  term  erecliott;  a  phienomeaon 
which  he  both  demonstrated  and  explained.*  Fol- 
lowing up  the  design  of  Hipparchus,  be  enlarged  the 
catalogue  of  the  fixed  stars,  and  assigned  distinct 
positions  to  no  less  than  1022;  whilst  he  applied 
himself  with  no  less  diligence  to  the  pha?nomena  of 
the  planets,  calculating  their  distances,  detemiinin^j 
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their  motions,  and  observing  all  their  phronomcna, 
as  far  as  they  could  lie  discovered,  by  the  means 
of  observation  then  possciiscd.  Aft«r  Ptolemy,  no 
astronomer  is  kno^vn  to  have  flourished  during  the 
period  under  review,  who  can  claim  distinct  notice, 
if  we  except  T/ieon,  author  of  a  scientific  commen- 
tary on  Potolemy's  "  Almagest,"  and  his  renowned 
but  unfortunate  daughter  HyjM/ia,  who,  after  hunng 
presided  with  distinguished  reputation  over  the 
astronomical  and  mathematicai  school  of  Alexandria, 
fell  a  victim  to  intolerance  and  superstition,  in  the 
disguise  and  under  the  name  of  Christian  zeal. 
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Section  III. 

THE  ORIGIN  AND  PROGRESS  OF  MECHANICAL  BCIRNCK. 


90.  The  practice  of  the  mechanical  arts  was 
well  understood  by  tlie  ancients,  long  before  the 
theory  and  general  laws  of  that  department  of 
physical  science  were  discovered.  Necessity,  the 
mother  of  inventions,  prompted  the  Greeks  at  on 
early  period  of  their  history,  as  it  had  previously 
stimulated  tlic  Assyrians,  Eg}'ptians,  and  other 
oriental  nations,  to  raise  and  transport  large  masses 
of  matter  and  ponderous  substances,  by  means  not 
milike  those  still  in  use :  for  without  some  such 
inreotions,  it  would  have  been  impossible  to  rear 
those  massy  fabrics,  or  to  construct  those  splendid 
temples  and  forums,  some  of  which  are  known  to 
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have  been  erected  from  remote  antiquity,  and  even 
the  ruins  of  which  aru  so  magnificent.     But  it  was 
not  till  a  period  much  later  than  the  known  da^^ 
of  their  erection,  that  the  mechanical  forces  we^H 
tlicoretically  understood,  and  mathematical  reason- 
ings employed  to  demonstrate  their  general  principles 
and  laws.     Ctesiphon,  for  example,  who  is  said  to 
have  built  the  celebrated  temple  of  Diana  at  Kphesu*, 
adopted  the  simplest  and  most  strictly  plulosoplucal 
methods,  by  which  to  raise  and  ftx  the  masses  of 
stone   employed   in    the    construction  of  that  far- 
famed  edifice — in  which  were  included  the  action  of 
t])c  lever  and  the  inchnLxl  plane,  and  which  implied 
a  practical  knowledge  of  the  centre  of  gravity ;  but 
neither  he  nor  any  of  the  Grecian  architects  who 
succeeded  liim,  down  to   the  age  of  Archimedes, 
knew  the  princtjiies  of  mechanical  science,  and  still 
less  were  tliey  capable  of  reducing  them  to  a  system. 
Even  Aristotle   him.self,  (who  flourished  as  late  as 
A.  c.  320,)  had  most  confused  notions  relative  to  the 
equilibrium  and    motion  of  heavenly  bodies;  and 
those  who  preceded  hira  must  necessarily  have  beadH 
still  more  destitute  of  science  in  these  subjects.         ^1 
91.  The  true  theory  of  mechanical  philosophy      ' 
dates  no  higher  than  the  lera  of  ARcniMEDBs.     He     | 
is  the  first  of  the  ancient  philosophers  who  wrote 
sj'stematically    and   scientifically  on  the    principles 
and  laws  of  mechanics.     In  his  treatise  on  "  Equi* 
libria,"  be  distinctly  lays  down,  as  the  data  of  his 
mathematical    reasonings,    the   general    principles 
which  modem  science  has  fully  establislicd,  relative 
to  the  lever,  the  balance,  and  the  centre  of  gravity. 
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confinnitif^  those  principles  by  facts  which  he  liad  pre- 
viously discovered  by  "  ^priori"  reasonings.  Thus 
was  be  led  onwurd,  by  a  yet  untrodden  track,  to 
a  great  rariety  of  important  deductions,  which  were 
subsequently  illustrated  by  experiment,  and  reduced 
to  practice.  How  little  progress  had  been  pre- 
viously uiade  in  this  department  of  science  may  be 
inferred,  from  tlw  astonishment  which  IHero,  king 
of  Syracuse,  and  his  courtiers,  are  said  to  have 
expressed,  when  that  philosopher  said,  "  Give  me 
but  a  place  on  which  to  stand,  and  I  will  move  the 
globe."  This  proposition,  daritifif  as  it  may  appear 
to  persons  ignorant  of  the  fundamental  principles  of 
mechanics,  is,  however,  but  a  simple  consequence  of 
the  well-known  laws  of  equilibria,  and  the  action  of 
the  lever.  By  the  combined  influence  of  matbe- 
matical  and  practical  science,  Archimedes  demon- 
strated, that  there  exists  in  every  assemblage  of 
small  bodies,  and  in  cverj*  large  mass  of  matter  con- 
sidered as  such  an  assemblage,  one  general  point  of 
pressure,  which  moderns  have  termed  the  centre  o/* 
gmrittf.  Ha\'ing  established  the  fact,  he  proceeded 
to  apply  it  to  particular  cases,  and-  determined 
geometrically  the  precise  situation  of  this  centre 
of  gravity  in  bodies  of  all  shapes  and  dimensions, 
whether  parallelograms,  triangles,  trapezia,  or  para- 
bolas. 

M.  The  mcclianical  inventions  that  ore  speci- 
ficalty  attributed  to  this  great  mechanician  arc,  the 
inclined  plane,  the  pulley,  and  the  screw :  not, 
indeed,  that  no  machines  acting  on  these  prmciples 
were  ever  before  employed,  but  because   be  first 
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made  known  the  theory,  by  which  their  powers  and 
effecti  may  be  accurately  determined.     Combining 
tliese  simple  instruments  in  various  forms,  he  pro- 
duced machines  of  prodigious  force,  but  of  which 
Uttle  is  now  known  except  their  names.    Some  of 
the  ancients  refer  to  the  following,  amonj;  other 
proofs  of  his  mechanical  skill.     (1.)  His  construction 
of  an  engine  by  which  to  drain  marshes  and  stag- 
nant poi  -s,  or  to  empty  the  beds  of  rivers.  (2.)  Ano- 
ther iiiaciiinu,  by  which  he  launched  Hiero's  great 
ship.     (S.)  An  engine,  called  triRpaton,  the  nature 
and   dc^igi!   of  which   is  unknown,  but   to  which 
Tzetzcu  i'l^fers,  as  a  machini;  of  inuncusc  power; 
and    a  variety  of  military  engines,  described    by 
Plutarch,  Polybius,  and  others,  as  employed  with 
great  effect  during  the  memorable  siege  of  Syra- 
cuse.   To  these  inventions,  Archimedes  was  chiefly 
indebted  for  the  high  reputation  he  enjoyed  during 
his  life,  rather  than   to  the  science  in  which  they 
originated.     Had  he  satisfied  himself  with  ruusoning 
only  on  general  principles,  on  the  laws  of  matter  and 
motion,  or  on  the  powers  and  phainomena  of  tbf 
equilibrium,  however  accurate  and  scientific  thow 
reasonings  might    have  been,  he    would  probabli' 
have  sunk  into  un  unhonourcd  grave,  and  hU  name 
bad  long  since  perished.     Yet  Archimedes  does  not 
appear  liimsclf  to  have  set  any  high  degree  of  value 
on  these  far-famed   mechanical  inventions.      They 
were  but  the  amusement  of  his  leisure  hours ;  in 
some  instances,  the  mere  sportings  of  bis  inventiic 
genius.     Plutarch,  in  his  Life  of  Marcellus,  infonn!' 
us,  that  "  Archimedes  would  not  have  carried  so  fu 
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his  practical  experiments,  or  diverted  his  attention 
so  much  from  the  abstract  ispcculutions,  in  wliich 
he  most  delighted,  but  for  the  pressing  solicitations 
of  Micro,  his  royal  patron  and  friend,"  The  same 
writer  has  aUo  added,  in  a  strain  of  high  but 
merited  culogiiim,  (which  is  particularly  deserving  of 
notice,  inasmuch  a$  it  exhibitis  a  comparative  view  of 
the  estimation  in  which  the  speculative  and  practical 
sciences  were  held  by  the  ancients,)  "  Archimedes 
was  |)os«essed  of  such  a  depth  of  understanding, 
such  an  elevation  of  sentiment,  and  so  copious  a 
fond  of  matbeniatical  knowledge,  that,  tliough  by 
the  invention  of  his  machines,  he  gained  the  re- 
putation of  a  person  endowed  almost  with  divine 
knowledge ;  yet  he  did  not  vouchsafe  to  leave  any 
account  of  them  in  writing :  for  he  considered  all 
attention  to  mechanics,  and  every  art  which  ministers 
merely  to  common  uses,  as  mean  and  sordid,  and 
placed  his  whole  delight  in  those  intellectual  specu- 
lations, which  have  an  intrinsic  excellence,  arising 
from  truth  and  demonstration  only." — Piat.  in  Vit. 
Marcel!^ 

93.  The  researches  and  discoveries  of  the  philo- 
sopher of  Syracuse  were  almost  exclusively  directed 
to  that  branch  of  mechanics  to  which  the  name  of 
Siatica  has  been  given  in  modern  times,  and  it  must 
be  aflmitted  that  in  this  he  was  eminently  successful; 
but  that  elementary  division  of  the  science,  which  the 
modems  distinguish  by  the  term  Di/Romics*  and 

'  The  mm  nyniunic*  lis*  ticfn,  oflatc  yuan,  applied  (o  tliat 
bnnch  of  phyiics  wbicli  rdatoi  to  llie  general  lavra  of  matter  and 


t» 


MBCRANICS. 


Cpart  O. 


which  develops  the  theory  and  laws  of  motion  in 

^cncnU,  v/as  in  a  great  dej^^ren  unknown  to  the 
ancients.  The  notions  formed  by  the  most  cele- 
brated of  the  philosophers  of  antiquity  on  this 
subject,  were  extremely  vague  and  conftised.  Aris- 
totle, for  example,  has  defined  motion  thus ; — "  the 
act  of  a  being,  in  power  as  far  as  in  power  ;"*  words 
to  which  it  is  impossible  tliat  any  distinct  idea 
slioutd  ever  have  been  annexed :  and  though  some 
may  have  conceived  more  clearly  of  its  nature,  ita 
properties  and  laws  lay  far  beyond  the  boundaries  of 
ancient  science.  A  few  simple  truths  appear,  indeed, 
to  have  been  discovered  by  them  relative  to  uniform 
motion,  as  that  "  the  greater  the  space  through 
which  a  body  passes  in  a  given  time,  the  greater 
must  he  its  velocity — that  the  ratio  of  its  velocity 
u  expressed  by  the  proportion  between  the  spaces 
pas;sed  through  to  the  measures  of  time,  or,  in  other 
words,  that  the  spaces  passed  through  are  as  the 
product  of  the  times  by  the  velocities ;  so  that  if  tha^ 
times  be  equal,  the  spaces  are  as  the  velocities,  o^^| 
the  velocity  equal,  the  spaces  are  as  the  timcs.*^ 
But  these  almost  self-evident  truths  can  scarcely  be 
dignified  with  the  name  of  science  ;  dynamics,  there* 


t,  there^i 


moiion,  or  the  docirioe  ofmoring  TorMB.  Ita  proper 
h  to  ittablish  and  deiDonitrate,  hy  mnibcmatical  r caioninfp.  the 
general  principle*  spplicoM^  to  all  bodies  in  a  tiue  of  motioii, 
nlwilicr  that  moiion  be  tiniform,  oocvleralcd  or  rctanleil.  Ab* 
Mtrocting  entirely  from  mnttcf  it«  accidental  properties  of  Itgnrei 
colour,  hnrtlncu,  &c.,  it  contrmplale*  nlone  tlic  potrcr,  force,  or 
action  b;  nhich  il  in  tnoTcil,  the  drgrec  aod  direction  of  tti 
motion,  and  all  other  phenomena  rcaulling  tram  its  ctinngc  of 
place. 
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fore,  considered  as  a  brancli  of  meclianical  science, 
must  be  reckoned  among  the  result!)  of  modern 
science,  though  some  of  the  general  principles  on 
which  it  is  founded  were  manifestly  known  to 
Archimedes,  and  some  other  ancient  philosophers. 

94.  It  might  have  been  rcasonubly  anticipate*!, 
that  the  brilliant  discoveries  and  high  reputation  of 
Archimedes,  would  have  given  a  new  and  vigorous 
impulse  to  the  science;  in  which  he  so  greatly  ex- 
celled; and  that,  after  his  death,  many  would  have 
been  found  who,  guided  by  the  torch  of  his  genius, 
and  stimulated  by  his  success,  would  have  made  new 
discoveries,  and  carrieil  forward  his  magnificent 
tlesigns.  But  this  was  far  from  being  the  case. 
The  science  of  Stdiics  may  be  truly  said  to  have 
been  stationary  after  his  death,  or  rather  to  have 
retrograded  during  many  ages.  Some  few  there 
were,  who  followed  in  the  train  of  their  great  mas- 
ter, and  gatlicrcd  up  those  fragments  of  ficience, 
which  fell  from  his  hands,  or  escaped  his  notice — but 
no  advances  were  made.  Among  the  later  pro* 
ficients  in  mechanical  science  were  Cfesibiuji  and 
Hero,  two  scientific  philosophers  of  the  Alexan- 
drian school,  (who  will  be  mentioned  in  connexion 
with  another  department  of  Physics,  and  who  arc 
said  first  to  have  applied  the  term,  "  Mechanical 
Powers,'  specifically  to  the  five  simple  machines, 
which  still  continue  to  bear  that  name) ;  Attthetaius 
of  Tralles,  and  Pappm  of  Alexandria,  each  of  whom 
successfully  applied  their  extensive  mathematical 
knowledge  to  the  advancement  of  natural  philo- 
sophy. 
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Section  IV. 


ON  THR  ORIOIN  AND  PROGRBSS  OF  HTDKODYNAMICS. 

95.  Hefork  Vfc  proceed  to  the  statement  of 
connected  M'itli  the  subject  of  thi:i  section,  it  may 
proper  to  premise,  that  the  diri^on  of  natural  pi 
iosophy  which  it  is  intended  to  embrace,  has  been 
designated  by  the  moderns  Hydrofbjnamict.  becaiue 
its  object  is  to  apply  the  principles  of  the  science  of 
dynamics  to  that    0uid   with   which  we  are  most 
familiar,  and  explain  the  phenomena  of  water,  both 
in  a  state  of  rest  and  of  motion.     The  former  clasi 
of  phenomena  constitutes    tlie  science  of  Hydro- 
statics, and  the  latter  of  HydrauUcx  ;  the  two  great     , 
branches  into  which  the  science  of  hydrodynamie^H 
has  t>ccn  divided.     As  some  progress  was  made  by^ 
the  ancients  in  each  of  these  departments  of  phy- 
sical science,  it  is  intended  to  comprehend  both  in     < 
the  present  brief  review.     Solid  bodies  are  raoit 
easily  subjected  to  experiment  and  minute  obser- 
vation than  f1iii<I ;  and,  consc(juently,  it  vtas  much 
more  practicable  in  ancient  times,  with  the  rude  and 
imperfect  instruments  then  posscjised,  to  investigate 
the  properties   and  laws  of  matter,   in    a  state  o^H 
solidity  and  cohesion,  or  as  collected  together  m^* 

>  large  masses ;  yet  it  will  appear,  from  the  following 
Statement,  that  the  properties  and  action  of  Quid 
hodies  were  not  wlioUy  disregarded. 

96.  The  same  great  geometer  and  mechani 
who  has  been  repeatedly  mentioned  in  the  prccedi 
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essays,  as  occupying  the  6rst  place  among  the 
practical  philosophers  of  antiquity,  was  tlie  first 
who  discovered  the  fiindanieiitat  laws  of  hydro- 
statics. A  treatise  of  Archimedes  lias  reached  us, 
not  indeed  in  its  original  form,  but  through  tho 
imperfect  medium  of  an  Arabic  and  Latin  version, 
which  treats  of  the  inoleai!^,  or  minute  particles  of 
fluid  substances,  their  density,  their  equal  pressure 
in  every  direction,  and  the  principles  on  which  the 
equilibrium  of  solids  floating  on  the  surface  of  fluids 
is  preserved.  The  theory  which  he  endeavours  to 
establish  by  general  reasonings  and  mathematical 
science,  has  since  been  fully  confirmed  by  eKperiment. 
Amidst  his  researches  on  this  subject,  "  he  disco- 
vered," says  I'iayfair,  "  the;  law  which  determines 
the  JoM  of  weight  sustained  by  a  body  on  its  im- 
mersion in  any  fluid."  His  demonstration  of  this 
law  rests  on  a  principle  which  he  lays  down  as  a 
postulatum;  viz.  that  in  water,  the  parts  which  are 
less  pressed  arc  always  ready  to  yield  in  any  direc- 
tion to  those  that  are  more  pressed  ;  an<l  from  this, 
by  the  application  of  mathematical  reasoaing,  the 
whole  theory  of  floating  bodies  is  derived.  The 
above  is  the  same  principle  on  which  the  modem 
writers  on  hydrostatics  proceed ;  they  give  it,  how- 
ever, not  as  a  postulatum,  but  as  constituting  the 
definition  of  a  fluid. 

97.  The  most  remarkable  experiment  in  hydro- 
statics wliich  ancient  history  records,  is  that  by 
which  Archimedes  detected  the  alloy  of  silver  in 
Micro's  golden  crown.  That  prince,  having  sus- 
pected the  honesty  of  the  goldsmith  employed  to 
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make  hbn  a  new  crowii,  applied  to  his  scientific 
friend  and  subject  to  detect  the  fraud.  Archimedes 
was  at  first  unable  to  dtnise  any  mcaiis  by  which 
the  desired  problem  might  be  solved;  but  at  length, 
we  are  told,  that  the  true  nictliod  occurred  to  hiin 
while  sifting  in  a  public  bnth,  and  that  he  wiu 
so  delighted  with  the  discovery  as  to  ruu  home 
through  the  streets  of  the  city  of  Syracuse,  naked 
as  he  W85,  and  exclaiming  as  he  went,  in  an  ecstacy 
of  joy,  "  /  hace  fomid  it,  I  have  found  ii."  The 
principle,  to  the  discovery  of  which  be  was  indebted 
for  the  solution  of  the  royal  problem,  was  the  well- 
known  theorem,  "  that  two  bodies,  equal  In  bulk, 
and  immersed  in  a  fluid  lighter  than  themselves, 
iose  equal  quantities  of  their  weight;"  or  inversely, 
"  that  if  two  bodies  thus  immersed  low  equal  quan- 
tities of  their  weight,  they  are  of  equal  volume." 
The  use  made  of  thiii  general  fact  by  Archimedes, 
and  its  application  to  the  discovery  of  the  specific 
granty  of  bodies,  will  he  readily  found  in  almost 
all  modem  treatises  on  hydrostatics.  At  present, 
we  have  only  to  do  with  the  interesting  fact. 

98.    Among  the  mechunica!  inventions  of  Archi- 
medes, was  mentioned  a  machine  for  the  drainage 
of  marches  and  rivers,  which,  on  account  of  the  use 
to  which  it  was  applied,  may  be  considered  as  an 
,  hydraulic  engine.     This  is  supposed  to  have  been 
!  an  instrument  similar  to  that  which  still  bears  the 
\  bamc  of  the  screw  of  Archimedes,*  and  which  has 
been  found  of  great  utility  in  raising  water  above 


*  Eocyc.  Britt.  art.  Htfilroiha. 
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its  natural  level.  Diodonie  Siculus  asserts  that  lie 
invented  this  mnchinc  during  his  travels  in  Egyi)t, 
and  first  employed  it  in  that  country  to  carry  off 
more  speedily  the  annual  inundation  of  the  Nile; 
bat  Vitruvius,  and  otlicrs,  have  questioned  the 
originality  of  this  invention,  and  niaintjiined  that, 
though  much  improved  by  Archimedes,  tlic  machine 
in  question  had  been  long  known  to  the  Eg^'ptiani;, 
and  employed  for  the  purpose  stated  above. 
Without  presuming  to  determine  this  litigated 
question,  it  may  be  affirmed,  that,  as  far  as  the 
reputation  of  Archimedes  is  concerned,  it  is  of  little 
moment;  for  whether  this  be  numl)crcd  among 
them  or  not,  it  may  he  affirmed,  that  "  no  indivi- 
dual, before  the  time  of  Newton,  ever  laid  the 
foundation  of  more,  or  greater,  or  more  important 
discoveries,"  fully  justifying  the  eulogium  which 
Wallis  pronounced,  when  he  styled  him  a  man  of 
prodigious  sagacity,  who  laid  the  foundations  of 
almost  all  the  inventions  which  constitute  the  glory 
of  the  present  age.  " 

99.  The  next  stage  in  the  history  of  hydrody- 
namics, which  can  be  distinctly  traced,  is  that  of  the 
invention  of  pumps,  syphons,  and  artificial  fountains, 
for  the  elevation  of  water  to  considerable  heights. 
These  useful  discoveries  are  attributed  to  tlie  two 
mathematicians  of  the  Alexandrian  school,  mentioned 
at  the  close  of  the  last  section,  Ctesibius  and  Jiera, 
both  of  whom  flourished  about  A.c.  150.  Ctesibius 
constructed  a  machine,  in  which  the  principle  of  the 
sucking  and  forcing  pump  was  so  combined  and 
disposed,  that,  by  their  alternate  action,  the  water 
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vas  drawn  up  and  foroeii  through  a  tube  ascending 
Iwtwecn  them.  Hero,  the  pupil  of  Ctesibms,  invented 
a  fountain,  wliich  still  bears  his  name,  and  produces 
its  effect  by  the  compression  and  condensation  of 
air.    But  the  inventors  of  these  instruments,  and 
those  who  continued  to  employ  them  for  practical 
puri)Oises,  during  many  ages,  were  alike  ignorant  of 
the  true  cause  to  which  their  phenomena  were  to 
be  attributed.     The  most  visionary  and  unphilost^ 
phical  theories  were  framed,  by  which  to  account  for 
the  elevation  of  the  water  after  every  stroke  of 
piston,  among  which,  one  was  the  celebrated  Ci 
tesian   doctrine,  that    "  nature  abhcrs  a  vacuur 
Nor  was  it  till  the  sera  of  Galileo  and  Toricelli  thai 
the  important  fact  was  ascertained,  on  which  th^_ 
operation  of  hydraulic  machinery  chiefly  depends.  ^H 

100.  In  the  aliscnce  of  authentic  historical  in- 
formation, it  in  only  poKsible  to  conjecture  when  and  I 
by  whom  the  ancient  instruments,  called  depstjilree, 
or  water  clocks,  and  water  mills  for  the  grinding  of 
com,  were  first  invented.  From  the  allusions  made 
to  both  of  these  kinds  of  machinery  by  ancient 
writers,  it  may  be  inferred,  that  they  were  constructed 
in  remote  ages.  The  ctejtsydrte  are  attributed  by 
Vitru\1us  to  the  Egyptians,  or  Persians,  but  it  is 
not  known  on  what  authority.  These  were  machines 
which  measured  time,  and  indicated  the  hour  by 
the  gradual  rise  of  water  flowing  into  a  vessel  in 
quantities  regulated  by  the  divisions  of  time,  or,  in 
other  cases,  by  the  movement  of  a  hand,  which  the 
water  turned  by  means  of  a  wheel  on  which  it  was 
made    to  impinge   with   a  duty  regulated  fore 
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These  curious  but  uncertain  machines,  which  Vitru- 
vius  has  mmutciy  described,  were  at  length  super- 
seded by  sand  hour-glasses,  acting  on  the  same 
principle.  From  an  epigram  in  the  Greek  iVnthc>- 
logia,  it  is  conchided,  that  water  mills  were  used 
for  grinding  com  in  the  reign  of  Augustus ;  but  to 
the  reproacli  of  anti<{uity  it  must  be  stated,  that  no 
care  iras  taken  to  preserve  the  name,  or  do  honour 
to  the  memory  of  the  individual,  who  rendered  $o 
valuable  a  service  to  Iiis  species. 

101.  In  this,  as  in  all  other  departments  of 
physical  science,  it  will  be  seen,  that  practice  took 
the  precedence  of  theory.  Amidst  all  the  improve- 
ments of  art.  and  the  splendid  attainments  of 
geometricians,  the  general  principles  on  which  llie 
action  of  fluid  bwlies  depend,  whether  in  motion  or 
at  rest,  were  but  imperfectly  understood.  The  first 
of  the  ancients  who  appears  from  his  writings  to 
have  formed  any  clear  and  definite  notions  of  the 
general  properties  and  laws  of  fluid  bodies,  was  Sex- 
tus  Julius  Trontinus,  who  flourished  under  Nerva 
.ind  Trajon,  and  to  whom  was  confided  the  superin- 
tendence of  the  celebrat^Ml  Unman  aqueducts.  In  a 
practical  and  scientific  treatjse  on  these  aqueducts, 
lie  states,  as  matters  of  conjecture,  some  theories 
relative  to  the  motion  of  water  in  canals,  and  deduces 
from  those  supposed  facts  some  general  principles, 
which  indicate  no  ordinary  attainments  in  science. 
Many  of  these  have  ance  been  verified  and  dcmon- 
etrated,  both  theoretically  and  practically.  Their 
author  is,  however,  accused  by  the  modems  of  a  want 
of  gcomctricBl  precision  in  his  scientific  discoveries. 
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ON  THE  pheumatic  discoveries  op  thb  anciemts. 

102.  The  science  of  pneumatics  embraces  that 
division  of  phyaics,  which  develops  the  mechanical 
properties    of    air,   and    explains  the   pha*noiuens 
whicli  result  from  those  properties.     In  proportion 
as  air  is  a  more  subtile  fluid  than  water,  its  pheeno- 
mcna  may  reasonably  be  supposed  to  have  eluded 
the  investigation  of  ancient  philosophy.  Pneutaatiet, 
therefore,  considered  as  a  science,  must  be  reckoned 
amongst  the  exclusive  attainments  of  modem  time&      . 
Yet  it  is  impossible  that  the  acute  and  penetrating 
genius  of  the  ancients  should  have  wholly  overlooked      , 
the  element  in  which  they  breathed,  and  the  atm<itBl 
sphere  with  which  they  were  constantly  surrounded. 
Ignorant  as  tlicy  were  of  its  properties  and  laws, 
yet  a  thousand   conjectures  were  frametl,  and  in- 
numerable speculations  attempted  on  this  subject, 
which    are    rather   to  be  accounted  the    morning 
dre.ims  of  philosophy,  than  its  sober  and   rational 
deductions.    l''hu&,  »>mc  of  the  Greek  philosopliers^j 
miuntained,  that  "air  was   the  first  jirinciple  i^| 
all    things,    infinite    and    iqnritual,    without  form 
or  substance  —  a   subtle  tether,  animated  with  a 
divine  principle,  which  rendered  it  the  orif^n  of  all 
created   substances — that  it  is  the   Deity  diffused 
through  universal  nature,  and  perpetually  activei''&c. 

103.  Such  arc  said  to  have  been  the  tenets  of 
Thulcs,  and  the  other   philosophers   of   the  looic 
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sect,  derived  unquestionably  from  the  opiiuons  of 
Eastern  Magi.  Othcri;,  as  Plato  uiid  Aristotle, 
considered  air  as  one  of  the  primary  elements  of 
matter,  which,  combined  with  earth,  fire,  and 
water,  constitutes  and  includes  all  the  varieties 
of  the  material  universe.  These,  however,  though 
in  themselves  curious  speculations,  led  to  no  valu- 
able results,  and  are  only  deserxing  of  notice  as 
proofs  of  the  error  and  delusion,  to  which  the 
human  mind  is  liable  in  its  most  diligent  investi- 
gation, uidess  guided  by  the  light  of  true  philosophy, 
or  the  more  infallible  dictates  of  revealed  truth. 

lot.  The  only  department  of  pneumatic  science, 
in  which  discoveries  appear  to  have  been  actually 
made  io  remote  ages,  is  that  which  relates  to 
the  theory  of  sound,  to  which  modern  science  lias 
given  the  name  of  Acoustics.  This,  though  for- 
merly considered  us  a  distinct  branch  of  natural 
philosophy,  having  been  ascertained  wholly  to 
depend  on  the  motion  of  air,  is  most  properly 
rlnnrtl.  in  the  present  day,  with  pneumatic  experi- 
ments. The  records  of  antiquity  prove  that  this 
department  of  physical  science  was  not  wholly  un- 
known to  the  ancients.  The  invention  of  different 
kinds  of- musical  instruments,  and  the  astonishing 
effects  said  to  have  been  produced  by  ancient  mu- 
sicians, indicate  a  considerable  advance  towards 
perfection  in  an  art  which  could  not  have  been 
attuned  in  any  high  degree  without  scientific  know* 
ledge.  Pythagoras  is  universally  acknowledged  to 
bate  been  the  first  among  the  Greeks,  who  applied 
the  elements  of  arithmetical  and  geometrical  science 
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to  the  theory  of  sound,  and  the  laws  by  which  it  is 
propagated.  To  him  is  ascribed  the  invention 
of  the  ftarmoHic  scale,  und  the  discovery,  thAt  c/iorda 
are  produced  by  st/Nchroiioujt  or  m>chronou»  \ibrtt- 
tiontt,  that  is,  by  vibrations  mea'sured  by  equal  ttpacea 
tff  time;  and  ditcords,  by  those  in  which  the  spaces 
arc  unequal  and  various. 

lOo.  The  manner  iii  which  that  celebrated  phU 
losDpher  wa.s  led  to  this  discovery  has  been   thtta 
stated  by  Niconiachus,  an  ancient  writer  on  arith*     i 
metic :  —  "  Pythagoras  was  passing  one  day  by  a 
blacksmith's  shop,  while    several    workmen     were 
hammering  on  the  anvil,  and  was  liurprised  to  hear 
Bounds  which  accorded  with  the  intervals  of   the 
fourth,  fifth,  and  octave  tones  of  the  ditilomc  scale. 
On  entering  the  workshop,  he  perceived  that  the 
diversity  of  sounds  arose,  not  from  tlic  form  of  the      I 
hummers,  or  the  force  with  which  they  stnick  the     | 
iron,  but  merely  from  the  difference  of  their  weight 
Reflecting  on  the  cause  of  this  pha-nomenon,  after 
he  had  caused  the  hammers  to  be  accurately  weighed,     i 
he  concluded,  that  in  exact  proportion  to  the  pov^l 
cussion  was  tlie  vibration   effected :  und   as  these^ 
were  in  the  gradation  of  four,  five,  and  eight,  the      ' 
tones    produced    exactly  corresponded    with   those 
proportions."      If  tlie    testimony  of    this    ancient 
writer  is  to    be   credited,   such  was  the  occasiom^H 
which  led  to  the  construction  of  the  harmonic  scalei^^ 
But  whether  this  be   a  fable  or  not,  it  is  ecrtaiai 
tliat  to  Pythagoras  belongs  the  honour  of  hav^f 
ing  developed  tlie   musical    ratios,    on    which  the 
hanuony   of   soimds    depends,   and    to    which    tha^d 
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ear  is  indebted  for  so  much  ot  its  ctijoymcnt. 
The  lively  imugination  of  this  philosopher  led  him 
P  to  transfer  this  doctrine  of  musical  chords  to  the 
celestial  spheres.  He  imaginetl  tliat  those  spheres, 
in  wliich  the  planets  move,  heing  composed  of  ma- 
terial substances,  struck  on  the  tether  throuf^h  which 
they  passed,  and  thus  produced  sounds  exquisitely 
harmoDtous;  that  these  sound:i  must  differ  according 
to  the  magnitude,  velocity,  and  relative  distances  of 
the  bodies ;  and  as  these  were  admirably  propor- 
tioned, t!iey  could  not  fail  to  produce  perfect  chords, 
infinitely  diversified.  This  fancifid  doctrine  re- 
specting what  vcas  then  termed  the  miuic  of  the 
Mpheret,gaxQ  rise  to  the  names  afHxed  by  Pythagoras 
to  musical  tones — tlie  deepest  or  most  grave  being 
called  after  Saturn,  because  that  body  was  believed 
to  be  the  greatest  and  most  remote  of  the  planets ; 
and  the  shrillest  or  most  acute  sound  after  the  Moon, 
because  the  least  of  the  planetary  bodies,  and  nearest 
to  the  earth.  Tliese  first  ideas  of  Pythagoras 
relative  to  equal  and  unequal  vibrations  of  air  as 
the  cause  of  harmonious  or  discordant  sounds,  were 
the  true  source  of  the  theory  and  science  of  music  ; 
and  the  pneumatic  discoveries  of  modem  times  have 
abundantly  confirmed  their  truth. 
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Section  VI. 


OS  THE   OPTICAL   DISCOVERIES   OF  THE   AKCIESTB. 

106.  The  attention  of  men  of  science  was  directed 
at  a  very  early  period  to  the  phenomena  of  vidon. 
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and  to  the  nature  and  j)ro|>«rties  of  light.  Mi 
crude,  unpliilosophical,  and  even  ridiculous  notk 
were  enterCoined  on  tho^e  subjects,  even  by  the 
most  celebrated  of  the  Grecian  pliilosophers.  The 
qiiection  was  frequently  agitated  by  them,  whether 
objects  become  visible  by  means  of  any  thing  pro- 
ceeding from  themselves,  or  of  something  that  issues 
frora  the  eye  of  the  spectator.  Pythagoras  advocated 
the  fonner  of  these  positions,  and  eontondcd  that 
vision  was  caused  by  partit^cs  continually  flying  oft' 
from  the  surfaces  of  bodie-s,  and  entering  the  pupil 
of  the  eye.  Plato,  on  the  other  hand,  and  some  of 
his  disciples,  taught,  that  the  gods  having  constructed 
the  huni.tn  eye,  included  in  it  a  kind  of  fiery  light, 
which,  when  the  eye-lids  arc  open,  beams  forth  in 
rectilineal  rays,  and  renders  surrounding  objects 
visible;  but  which,  when  the  eye-Uds  are  closed, 
acts  internally,  and  occasions  the  illusions  and 
fantasies  of  dreams.  Aristotle,  id  opposition  both 
to  the  Pytliagoroans  and  Platonists,  maintained  that 
light  is  incorporeal ;  a  quality  of  matter,  and  not  a 
real  substance ;  adducing,  in  proof  of  this  position, 
many  arguments  derived  from  its  transpareney, 
Telocity,  and  intangibility.  Yet  amidst  these  fan- 
ciful speculations,  there  was  found  among  the 
Platonists  a  portion  of  true  science;  for  they  are 
said  to  have  maintained  that  light  is  propagated 
alone  in  right  lioes,  and  that  it  is  capable  of  being 
reflected  in  an  angle,  which  is  always  equal  to  tJie 
angle  of  incidence.  And  the  Peripatetic  philoso- 
phers, with  AriMotle  at  their  head,  are  known  to 
liavo  awertaiued  some  uf  the  laws  of  reflection,  and 
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explaincfl  by  them  the  phainoraena  ol"  the  raiiiliow, 
halos,  parhelia,  and  the  like — alt  of  which  the  an- 
cients comprehended  under  the  general  name  of 
■WKteor*.  Aristotle's  opinion  couceniing  these  was, 
that  they  are  all  occasioned  by  the  reBectiou  of  the 
sun's  beams  in  different  circumstances,  by  which  an 
imperfect  unu<^  of  his  body  was  produced,  the  co- 
lour only  being  exhibited,  and  not  his  configuration. 
107.  Nor  were  the  ancient  pliUosophers  wholly 
ignorant  of  the  theory  of  refraction,  though  their 
methods  of  solving  the  problem  were  most  erroneous 
and  unsatisfactory.  They  could  not  but  perceive 
the  obvious  fact,  that  when  light  ]>as5es  through 
bo<l)es   of   different    densities,    it  does    not  move 

i  forwards  in  right  lines,  but  b  bent,  or  refracted  out 
of  its  course.  Aristotle  suggests  many  questions 
on  thifi  aa  well  as  otlier  optical  appearances,  and 
attempts  to  reply  to  them  on  plulo^ophical  princi- 
ples ;  but  luN  answers  arc  most  frivolous  a]id  absurd. 
It  is  to  be  regretted  that  a  tract  written  by 
Archiniodcs,  on  the  appearance  of  a  ring  or  circle 
under  water,  has  perished  ;  since  it  is  probable  that 
the  solution  given  by  him  was  more  scientific  and 
rational,  in  proportion  as  his  mathematical  knowledge 
was  greater,  and  his  judgment  more  penetrating 
and  profound.  Some  va^c  conceptions  seem  also  to 
have  been  formed  by  Seneca,  the  Stoic  philosopher, 
(who  flourished  at  a  much  later  period,)  relative  to 
the  production  of  colours  by  refracted  light;  though 
he  attributes  those  appearances  not  to  any  real 
diffisrcnce  of  colour,  but  to  the  different  direction  in 
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which  they  arc  observed  by  the  spectators,  so  that 
the  same  object   will   cxbibit  different  colours 
persons  vicwinff  it  from  different  points. 

108.  The  next  important  stage  in  the  history 
optical  science  was,  the  art  of  canstnicling  mirrors ; 
an  urt   which  can  be  traced  to  remote  antiquity, 
though  its  inventor  and  the  date  of  the  dis<xivcr^; 
arc  alike  tmknown.     These  were  at  first  made  <^| 
metal,  highly  polished,  in  the  several  forms  of  planc^^ 
convex,  and  concave  surfaces.     But  after  the  art  of 
making  gloss  was  discovered,  mirrors,  constructed 
of  this  material,  were  substituted  for  the  metallic. 
The  followinff  account   is  given  by  I'ltny  of  the 
accident  which  led  to  this  invention  :  "  some  mer- 
chants, who  traded  in  mineral  alkali,  having  occa- 
sion to  dress  their  food,  and  being  unable  to  find 
stones  on  which  their  culinary  vessels  might  resl^^ 
placed  them  on  large  blocks  of  mineral  alkali,  wliicJ^^ 
being  melted  by  the  heat  of  the  fire,  and  mixin^^ 
with  the  sand  on  the  sea-shore,  flowed,  to  the  suf^| 
prise  of  the   merchants,  in   a  translucent   crystal 
stream;    "  whence,"  says  Pliny,  "  originated  the 
making  of  glass."     To  what  period  this  fact  refers, 
the  historian  does  not  inform  us;  but  from  other 
sources  it  may  be  gathered,  that  if  such  were  tbo 
origin  of  the  invention,  it  must  have  been  in  some 
very  remote  age :    for  the  works  of  Arlstopbane^^ 
(who  flourished  about  a.  c.  430.)  confirmed  by  tho^^ 
testimonies   of    Diodonis   Siculus,     Plutarch,   and 
others,  prove  that  mirrors  and  lenses  were  early 
invented,  both  for  the  purpose  of  reflecting  dtstaai 
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objects,  and  collectiuK  into  a  focus  the  solar  rays.* 
J*Jinii  Hist.  Nat.  lib.  xxxvi.  c,  2ti. 

109.  But  tlie  most  astonisliing  proof  of  the  pro- 
gress muck-  by  the  ancients  in  this  department  of 
science,  may  bo  gathered  from  the  statements  of 
Diudorus  Siculus,  Pappus  of  Alexandria,  aud  others, 
respecting  the  lenses,  or  burning  mirrors,  with  which 
Archimedes  is  said  to  have  set  on  fire  aud  destroyed 
the  Roman  fleet,  at  the  siege  of  Syracuse.  This 
achievement  was  in  itself  so  marvellous,  that  we 
cannot  be  surprised  at  the  attempts  of  scientific  men 
in  modern  times  to  impeach  its  credibility.  Among 
others,  Descartes  asserted,  and  attempted  to  prove, 
the  utter  impossibility  of  aceomplLshing  what  Archi- 
medes is  said  to  have  done,  even  with  all  the  aids 
and  improvements  of  modern  science.  The  his- 
torical fact,  as  stated  by  tv^-o  ancient  authorities, 
Zonaras  and  Tzetzes,  is  simply  tliis;  "  that  when 
Marceilus  had  removed  his  fleet  beyond  the  reach 
of  the  enemies'  darts,  Archimedes  brought  to  bear 
upon  it  a  large  hexagonal  mirror,  composed  of  seve> 
ral  smaller  mirrors,  each  of  which  Irnd  twenty-four 
angles,  and  which  could  be  easily  moved  in  any 
direction  by  hiugcs  or  plates  of  metal.     The  rays 

*  Ariatofiliano,  in  his  cclobniiod  comedy  of  "  the  Cl0Nila»' 
tidicuU*  Suctatcs  by  represent ini;  him  an  giving;  pliilosopblcd 
kaMcu  to  some  obscure  and  unprincipled  Atlienianti,  and,  nmong 
other  propoMts,  one  is.  that  ill*  debtor  sbouM,  by  means  of  a 
rvfl«rting  intrrar,  melt  ih«  waxen  tables,  on  wbich  ihc  rec-ordi 
of  hi*  debt!  were  inscribt-d  : — ^A  sufticiwii  proof  ibiil,  nt  that 
period,  aoiDc  »uch  iuveuiion  a*  tbat  of  burning  IciuiMt  liad  been 
ditcovercd. 


142 


OPTICS. 


Cpabt  n. 


of  the  sun  falling  on  tliis  mirror,  kindled  so  great  a 
fire,  that  the  lloman  vessels  were  qui<:kly  humt  to 
ashes,  though  at  a  greater  distance  than  a  dart 
could  be  thrown."  'I'he  incredibility  of  the  state- 
ment itself,— the  silence  of  Plutarch,  Polybius,  and 
Livy  on  the  subject,  and  the  authority  of  Descartes 
and  other  celebrated  modems,  so  discredite<l  the 
tale,  that  few  men  of  science,  who  lived  during  the 
17th  century  or  later,  were  disposed  to  believe 
it.  But,  according  to  Bossut,  in  1717,  Bufibn 
proved,  by  actual  experiment,  the  pnicticability  of 
such  an  achievement;  and  in  1777,  a  fragment  was 
discovered  written  by  Anthemius,  who  flourished 
under  the  Emperor  Jnstinian,  that  places  the  ques- 
tion beyond  all  doubt.  In  that  fragment  (the 
genuineness  of  which  was  fuUy  proved  by  Dupuy, 
its  scientific  translator,)  Anthemius,  himself  a  cele- 
brated mechanician,  not  only  asserts  the  disputed 
facts,  but  clearly  explains  the  manner  in  which  the 
mirrors  were  constructed,  the  se»'crnl  parts  of  which 
they  were  composed,  and  the  entire  mechanism 
employed  on  this  occasion,  by  the  Syracusan  phi- 
losopher. 

110.  It  is  not  a  little  remarkable,  tlut  n*ith  this 
practical  knowledge  of  the  method  of  manufac- 
turing glass,  and  constructing  reflecting  mirrors  of 
immense  power,  there  should  l>e  no  proof  whatever, 
that  perspective  or  magnifying  glasses  of  any  de- 
scription were  invented  by  ancient  opticians.  These 
might  have  been  expected  to  result  from  the  dis- 
coveries, with  which  they  were  familiar,  but  there 
arc    no    authenticated    evidences    that    uny    such 
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mechanical  contrivances  were  devised.  It  has  indeed 
been  asserted  (but  on  very  questionable  authority) 
tlwt  Ptolemy  Piiiladelphus  built  a  tower,  or  obser- 
vatory, in  the  isle  of  Pharos,  and  tliut  on  tho 
summit  of  that  edi6ce  were  placed  telescopes  of 
great  iiowers.  by  wliicli  vessels  mijrht  be  discerned 
at  u  distance  of  Kixty  miles.  It  is  not,  however, 
credible  that  this  important  discovery  should  have 
been  made  in  Egj'pt,  in  tho  reign  of  Ptolemy 
Philadelphus,  and  yet  be  unknown  to  the  Romans 
at  a  much  later  period,  who  annexed  that  province 
to  the  Ilonian  empire,  and  brought  to  its  capital 
most  of  the  literary  stores  of  Alexandria.  From 
the  **  Quffistiones  Naturnles"  of  Seneca,  it  is  evident 
that,  in  his  time,  the  only  kind  of  magnifying 
glasses  in  use  were  glass  globes  tilled  with  water, 
used  by  artists  in  engraving  transparent  gems,  or 
by  antitjuarians  in  deeyphcring  illegible  inscriptions. 
It  is  probable  that  the  great  obstacle  which  pre- 
sented ittclf  to  the  ancient  mechanicians,  and  pre- 
vented them  from  constructing  perspective  glasses 
of  any  description,  was>  their  ignorance  of  the 
method  of  grinding  or  cutting  glass,  so  as  to 
exhibit  a  convex  or  concave  surface;  the  utmost 
extent  of  their  science  on  this  subject  not  having 
proceeded  farther  than  to  the  mantifacture  of 
boUow  glajss  vcsjiels,  globes,  and  mirrors,  wliose 
surface  was  horizontal. 

111.  A  treatise  on  optics  has  been  preserved, 
which  tradition  ascribes  to  Euclid,  but  the  contents 
of  which  seem  to  indicate  a  later  and  much  inferior 
hand.     This  treatise  chiefly  rebtcs  to  the  method 
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of  determining  the  size  and  figure  of  obje* 
the  angle  under  which  they  nppear,  and  thi 
nomeim  ol'  reflected  images  iu  general.  Kut  the 
most  scientific  treatise  ou  optics,  written  during  the 
period  under  review,  was  that  of  Ptolemy  the  astro- 
nomer, in  which  he  applied  the  laws  of  refraction, 
OS  far  as  they  had  then  been  discovered,  to  hiii 
favourite  science,  and  thus  discriminated  between 
the  real  aud  apparent  places  of  the  heavenly  budii! 
as  well  as  accounted  for  the  greater  apparent 
nilude  of  the  sun  and  moon,  as  they  approach  ihi 
horJKon.  This  work,  and  its  principal  contents,  are 
only  knotvn  through  the  imperfect  medium  of  later 
compilations  and  couimentaries,  the  original  having 
long  since  disappeared.  After  Ptolemy,  nothing 
occurs  to  claim  the  attention  of  the  historian  in 
connexion  ^vith  optics  till  the  revival  of  tliat  acietvce 
iu  Arabia  during  the  middle  ages.* 


'  On  ibv  subject*  ificludcJ  in  tlie  preening  nketcb  of  ancient 
I^iyiics,  cootutl  (lie  biitarict  of  the  (cvpiail  icicHOCf  rtfcrrctl  ti^ 
ptuiicularly  Monlucla'i  lli«tory  of  Matbi-matii^t,  .Smiih't  Hif 
tory  of  Atcrnnomy,   »oA  on  Optic*, — Plnyfuir'*   DUaeruiio 
Mcmbirct  dc  rAcntcmic  tlv  dclW  Lcttrei,  ftc. 
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Section  I. 


ON   THE   ORIGIN    OF    IX)GICAL   SCIENCE. 

112.  In  iraciug  tlic  progress  of  knowledge,  it 
will  be  perceived,  that  its  advancement  has  fre- 
quently been  rather  the  result  of  necessity  than  of 
choice,  and  that  the  particular  direction  which  it- 
has  taken  arose  from  circumstances  apparently  acci- 
dental. Thus  the  arts,  which  were  most  conducive 
to  the  happiness  of  man,  or  ministered  to  his  wants, 
were  cultivated  long  before  the  regions  of  metaphy- 
sical speculation  were  explored  :  the  properties  and 
phsnomcua  of  matter  were  investigated  before  those 
of  the  human  mind  engaged  the  attention  of  phi- 
losophers. And  when  this  latter  department  of 
philosophy  began  to  flourish,  it  was  pursued  rather 
M  an  art,  to  be  applied  to  useful  purposes,  than  as 
an  abstract  and  s{)eculative  science.  The  dialectic 
art,  which  proposed  to  instruct  mankind  in  the  right 
exercise  of  their  intellectual  powers,  and  professedly 
taught  them  to  reason  correctly,  was  rendered  ne- 
censary  by  the  state  of  philosophy  in  Greece,  at  the 
period  in  which  it  originated.  The  Ionic  sect  had 
spread  itself  in  every  direction,  and  several  new 
schools  of  philosophy  had    arisen.     Each  of  these 
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vias  charttctorized  by  itii  own  tRnet.s,  which,  in  m. 
cases,  related  to  verbal  rather  than  real  distinctio: 
In  proportion  as  these  differences  were  trifling  and 
unimportant,  it  became  necessary  that  the  reasoning 
powers  of  the  advocates  of  diBcrent  systems  should 
be  rendered  acute  by  constant  exercise,  and  that 
they  should  stand  aUke  prepared  for  attaclc  and 
defence.  The  founders,  therefore,  of  these  rival 
sects  were  compelled  to  employ  their  utmost  in- 
genuity in  maintaining  and  vindicating  the  systems 
which  they  had  espoused,  and  Bfsailing  the  strong- 
holds of  their  adversaries. 

113.  The  term  tliaieciict,  in  it«  proper  and 
definite  acceptation,  refers  alone  to  that  department 
of  logic,  which  suggests  ndes  for  discussion ;  but 
the  aocientti  used  it  with  greater  latitude  of  inter* 
pretation.  By  them  it  was  understood  to  include 
all  that  relate*  to  the  improveuient  and  exercise  of 
the  rational  facultieii.  It  not  only  taught  the  art  of 
reasoning,  but  comprehended  metaphysical  in(|iuries 
into  the  nature  and  origin  of  ideas,  the  phienomena 
and  laws  of  perception,  and  all  the  soiircefl  of  huoian 
knowledge.  On  tliis  account  it  is  frequently  difficult 
to  draw  the  line  of  demarcation  between  the  logic 
and  metaphysics  of  the  ancient  philosophers :  and  it 
will  be  perceived,  that  in  attempting  to  sketch  the 
former,  it  is  scarcely  possible  to  avoid  topics  wlxich 
more  properly  belong  to  the  tatter.  The  most  an- 
cient name  given  to  that  branch  of  science  which 
modems  call  lof^ic,  won  analytics.  It  was  so  do- 
signated  by  Aristotle  himself,  in  his  own  writiogi. 
But  that  of  ditdectics  gradually  came  into  us^  dd 
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Bccouot  of  the  manner  in  whkh  philosophers  of 
different  sects  communicated  their  instructions.  It 
vrss  Dsual  for  the  several  musters  to  exercise  the 
talents  of  their  disciples  in  dialogues  and  debates, 
on  which  occasions,  diflicult  qucstious  were  proposed 
and  discufiscd,  objections  were  started,  and  argu- 
ments Esujfgested  in  reply ;  propositions  were  contro- 
verted or  defended  according  to  the  rules  of  art;  Bud 
he  was  accounted  the  most  skilful  dialectician,  not 
who  elicited  truth,  but  who  confounded  aud  silenced 
his  adversaries,  whether  by  sophisms  or  sound  ar- 
guments, il 
114.  Such  was  the  practice  of  that  class  of  phi- 
losophers, termed  Sopfiists,  among  whom  the  art  of 
logic  originated.  The  principal  of  these  belonged 
to  the  Eleatic  and  Megaric  sects ;  and  on  this  ac- 
count, Zetio,  ike  Eleatic,  has  been  generally 
considered  the  inventor  ol'  tlialecticti,  because  it 
was  he  who  reduced  to  system  and  order  the  me- 
thods of  reasoning  wliich  had  been  previously 
adopted  in  the  schools.  It  is  supposed  that  some 
of  the  technical  rules  suggested  by  Aristotle  in  his 
logical  treatises,  were  cither  the  invention  of  Zeno, 
or  of  swme  other  Eleatic  philosophers.  Compared, 
however,  with  the  systematic  form  which  logic 
Kgumed  under  the  pla-itic  hand  of  the  Stagiritc,  the 
dialectics  of  the  Sophists  were  exceedingly  imperfect, 
and  consisted  of  little  more  than  mere  verbal  dis- 
putations. By  them,  the  faculty  of  roasou  was 
perverted  from  its  important  and  legitimate  object — 
the  discovery  of  truth— to  technical  forms  and  modes 
of  discussion  favourable  to  the  propagation  of  error 
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■  and  falsehood.  The  most  relebratod  of  these  Sophists 
taught  their  pupils  to  arp^ue  with  equal  fuL-ility  o» 
either  side  of  a  qucittion,  and,  if  possible,  to  confound 

■their  opponents  hy  the  siibtilty  of  titcir  reasonings, 

-tather  than  convince  them  by  force  of  argument. 
The  ingenuity  and  dexterity  evinced  in  these 
dialectic  contests,  obtained  for  those  who  excelled 
in  them,  a  high  degree  of  celebrity ;  they  were  ap- 
plauded in  popular  asscmblic!;,  entertained  at  public 

■feasts,  and  sometimes  enriched  with  the  most  valunble 
and  costly  presents.  Ono  of  the  philosophers  of 
antiquity,  however,  by  making  his  appeal  to  nature 
end  truth,  put  to  flight  the  whole  host  of  Sophists, 
and  rendt-red  them  objects  of  contempt  and  ridicule. 
This  was  Socrates,  who,  though  not  classed  among 
the  dialectic  philosophers  of  antiquity,  contributed 
I 'more  than  any  other  to  the  introduction  of  o  nen 
and  more  useful  species  of  logic.  He  effected  this, 
pardy  by  directing  the  attention  of  his  disciples  to 
subjects  of  higher  interest  and  greater  importance 

'than  those  on  which  their  intellectual  strength  had 
formerly  been  expended,  and  partly  by  introducing 
a  more  simple  and  natural  mode  of  philosophizing. 
This  roetliod  has  been  generally  termed  the  Soeratie, 
and  consisted  ratlier  of  questions  and  responses,  or 
famihar  dialogues,  than  of  systematic  discussions 
and  controversies.  The  influence  of  this  mode  of 
communicating  and  receiving  instruction,  was  sufli- 
ciently  evident  in  the  character  and  writings  of  Plato, 

'  -and  others  of  his  illustrious  disciples. 

115.    Before  the  proposed  retrospect  of  aneiwt 

'iog^,  which  it  is  intended  to  introduce  into  this 
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elementary  work,  is  attempted,  it  may  be  useful  to 
exhibit  at  one  view  a  gt-ncTol  clasai  Heat  ion  of  the 
principal  dialectic  philosophers  of  antiquity. 

The  following  arrangement  is  perliaps  sufEcieotly 
accurate,  though  the  writer  ii>  conscious  that  it  is 
far  from  being  complete  : 

Class  1.— The  SophitU,  including  all  the  earliest 
Grecian  philusuphcrs  of  whatever  sect,  who  directed 
their  attention  to  the  art  of  reasoning,  from  the  tera 
of  Thaltj*  to  that  of  Socrates  and  Pluto.  This  may 
be  denominated  the  infancy  and  chiUlhood  of  the 
dialectic  art,  during  which,  though  some  progress 
was  mode,  yet  every  stage  of  that  progress  was 
characterized  by  pucrilitius  and  perverted  talents. 

Class  II. — The  Acailemics,  including  all  those 
of  the  Platonic  kcIiooIs  who  excelled  in  dialectius, 
whether  they  belonged  to  the  Old,  or  Middle,  or 
New  Academy.  These  wt-re  considerable  in  number, 
and  include  some  of  the  most  eminent  men  of  an- 
tiquity, both  Grecian  and  Roman.  , 

Class  III. — The  Peripiite/ies,  connuenciug  with 
AwsToTLE,  who  unquestionably  holds  the  first  place 
among  tlic  ancient  dialecticians,  and  who  established, 
by  his  oral  instructions  and  writings,  a  species  of 
I  intellectual  despotism,  from  which  the  human  mind 
is  scarcely  yet  emancipated,  after  an  interval  of 
more  than  two  tliousand  years. 

Class  IV.— The>$/o«'cA',who  blended  the  rhetorical 

and  dialc(!tic  arts,  and  included  under  the  generic 

term  /ogic,  nil  kinds  of  metaphysical  speculations, 

and  all   po»sible  combinations  of  ideas  and  terms. 

■'The  ayt^tem  of  dialectic  plutosophy  propagated  by 
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rtiis  fhr-fiimed   sect,   may   be   considered   as   com- 
pounded of    the    Megaric    logic,   or    that  of   tl 
Sophists;   and  the   Platonic,  but  partaking  in 
much  greater  degree  of  the  latter. 

Class  V.— The  Epimreanx,  who,  though 
affected  to  decry  logic  as  a  frivolous  exorcise  of  tl 
mental  powers,  and  especially  to  despise  the 
\tt  Aristotle,  yet  retained  the  thing  under  a  new 
■  name ;   for  it  will   be  seen   that  the  Catiomca 
'Bpiatnu    differ   but    slightly    from    the    dial* 
rules  previously  suggested  by  the  Peripatetics. 


Section  II. 


ON  THE    DIALECTICS    OP    PLATO    AND   THE   ACADEMIC 


1 16.  Thb  brief  notice  of  the  Sophists,  introduc 
into  the  last  section,  may  suffice  for  a  review  of  the 
earliest  period  of  the  history  of  logic.     This  depart- 
ment of  the  liistory  of  ancient  literature  would  be 
dtsproportionably  extended,  and  become  wearisome 
'to  juvenile  readers,   if  but   a    faint   outline   were 
\  'attempted,  and  much  more,  if  we  were  to  present  ft 
detailed  account  of  all  the  systems  of  logic  taught 
[■  in  the  Grecian  schools  of  philosophy.     The  Acade- 
I'mics,  the  Peripatetics,  and    the  Stoics,  were  con- 
'fcssedly    the    most  celebrated    sects;     and   their 
rcspectiye  founders,  Plato,  Aristotle,  and  Zcno,  are 
■  recognized   us  the    great   masters  of  the  dialectic 
I"  art,  to  whom,  by  the  undivided  voice  of  antiquity. 
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lias  been  awarded  t]ie  honour  of  having  taught  men 
to  reason  scientifically  anil  systematically,  A  sum- 
mary view  will  therefore  be  given  o(  the  dialectic 
nilps  inculcated  on  their  di&ciples  by  each  of  these 
celebrated  masters,  commenciug  with  the  logic  of 
Plato,  and  the  Academicians. 

117.  Plato,  having  been  a  disciple  of  Socrates, 
not  only  imbibed  his  philosophy,  but  adopted,  iu  a 
great  measure,  the  Socra/ic  method  ol'  instruction. 
His  discourses  and  writings,  whether  they  relate 
to  physical,  logical,  or  metaphyseal  subjects,  cliiefly 
consisted  of  dialogues,  arranged  witli  consummate 
art,  and  clothed  in  a  diction  so  elevated,  that  the 
ancient  Greeks  were  accustomed  to  say,  "  If 
Jupiter  were  to  speak  in  their  language,  he  would 
borrow  the  style  of  Plato."  In  these  supposed 
conferences,  the  philosopher  docs  not  appear 
in  his  own  character,  nor  does  he  directly 
State  his  own  opinions;  but  puts  his  most  con- 
vincing arguments  into  the  mouth  of  certain  phi- 
iosophers,  v>ho  were  then  held  in  high  estimation. 
Whatever  advantages  attended  this  mode  of  in- 
«truction,  it  was  attended  with  some  injurious  cod- 
sequenccs,  since  it  left  the  unpractised  mind  in  a 
^tate  of  sceptical  uncertainty,  balanced  between 
lOppositc  theories  and  arguments,  and  incapable  of 
distinguishing  truth  from  error.  On  this  account, 
he  is  severely  censured  by  Cicero,  who,  though  a 
zeaWus  Platonist,  charges  tliat  philosopher  with  a 
disingenuous  concealment  of  his  own  opinions,  and 
-with  leaving  the  questions  he  professes  to  discuss 
whcJly  undetermined.     It  is,  however,  but  just  to 
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add,  that  this  concealed  method  of  phitosophudng 
had  probably  beett  borrowed  from  the  £<i;}'pLta4^^ 
priests,  wiUi  whoui  he  had  associated  in  early  hfif^^ 
and  was  .strengthened  by  the  danger  which  Socratet 
had  incurred  by  adopting  a  contrary  line  of  coiw 
duet.     >Vhether  designed  or  not,  it  i^  certainrthat     J 
anii(]st   all    the   poetical    chann»  n^ith  which  even 
his  moat  abstract  writings  are  invested,  the  main     i 
question  of  the  dialogue  is  either  covered  with  an 
impenetrable  veil  of  obscurity,  or  so  long  kept  in 
ftuspeusc  by  miuute  detail  and  colloquial  interrup- 
lioiusi    that    the   most   attentive   reader  can    with 
difficulty  follow  the  thread  of  argument,  and  took* 
iu  vain  for  a  general  conclusion. 

118.    Plato  divides  philosophy  into  three  great 
branches ;    viz.  dialectics,  or  t)ie  art  of  reasoning ; 
theoretic    inquiries    concerning  Gotl,    nature*  ^H^rf 
human  soul,  matter,  and  the  like,  all  of  which  h^^ 
included    under  the  term  phtfties;    and  practical 
rules,  concerning  life  and  manners,  to  which  wat 
given  the  appropriate  name  of  elhicx.     At  present 
wc  have  only  to  du  with  the  first  of  these  divisioi 
of  philosophy. 

The  science  of  logic,  or  dialectics,  was  divided  b; 
the  Academic  philosophers  into  five  parts;  naraelv, 
I)ivii>ion,  Definition,  Analysis,  Induction,  and  Syl* 
logism.  The  throe  former  of  these  were  considered 
^u  regarding  chiefly  the  essences  of  things ;  the  two 
latter,  as  comprehending  their  accidents  or  modifi- 
cations. 

(I.)  Diciition  denoted  tlial  part  of  logic  which 
separates  essences,    which    discriminates    between 
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ffenera  and  species,  or  which  distributes  the  whi^e 
into  its  essential  parts ;  as  when  man  is  consU 
dercd  a  material  und  spiritual  being,  or  when  th« 
human  mind  is  contemplated  as  consisting  of  per- 
ception, niemor)',  association,  and  the  like.  Tliis  h 
a^in  subdivided  into  division  of  essences,  of  tim- 
dciiU,  and  of  tenm  or  words.  ■"•''    •'  ■*• 

(2.)  Dcjimtions  were  considered  as  the  result  of 
such  distributions,  or  the  expression  of  the  genera 
of  things  in  connexion  nith  Iheir  specific  diHerences; 
as  when  man  is  described  as  an  animal  possessed  of 
certsun  properties,  or  endowed  with  certain  facul- 
ties, both  mental  and  corporeal.  '" 

(3.)  Analysis  describes  the  process  by  which  tW 
mind  advances  from  sensible  to  intellectual  objects, 
which  Ploto  terms  iiUeUigibles.  These  he  suW 
divides  into  three  classes :  vix.  primary  intelUgihM, 
comprehending  those  objects  of  human  ktiowledgiB 
which  admit  of  demoitstration;  secondary  inf^Ui^ 
gihles,  or  indemonstrable  propositions,  though 
attended  with  a  high  degree  of  probability,  and 
susUuned  by  inferential  reasonings ;  and  hypotltetieal 
iRtcUijfiblfs,  under  which  are  included  all  con> 
jecttinil  or  supposititious  arguments. 
I  (4.)  Induction  signified,  in  the  Platonic  school, 
(what  it  still  denotes),  the  progress  from  indiriduals 
to  universals,  or  tlic  discovery  of  general  principles 
by  means  of  connected  and  successive  focts.  •'fii 
ad^tion,  however,  to  tliis,  Pluto  included  und^ 
this  term,  reasonings  from  -analogy,  or  argument!* 
founded  on  real  or  sujiposcd  resemblances. 

(5.)  SyUof^isms  were  invented  by  Plato  for  iht 
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purpose  of  deducin^i^  legitimate  conclusions  from 
intermediate  propositions.  Tlie^e  were  subdivided 
into  categorical,  hj^tlietical,  and  mixed  syllogisms. 
The  categorical  were  tJiose  which  consiiited  alone 
of  axioms,  or  self-evident  propositions,  the  truth 
and  certainty  of  which  could  not  be  qucBtioned; 
the  hypothetical  were  composed  of  arguments  ivhich 
were  assumed,  or  admitted  of  controversy ;  and  the  1 
mixed  were  those  in  which  arguments  were  built 
on  consequences,  rather  than  antecedent  or  pre- 
viously established  truths.  For  the  scientific  con- 
struction of  these  several  kinds  of  syllogisms, 
numerous  rules  are  given,  with  suitable  illus- 
trations. 

119.  The  preceding  sketch  includes  the  moii,^ 
important  subjects  included  in  the  dialectic  systeii|^H 
introduced  by  Plato,  and  propagated  by  the  Aca- 
demic philosophers.  They  are  preacrved  in  several 
Dialogues,  wliich  are  tlie  undoubted  productions  of 
that  celebrated  philosopher.  Of  fifty-six,  four  treat 
of  logic  directly  aud  avowedly,  and  several  others 
indirectly  and  partially.  The  dialectic  dialogues 
are  entitled  Cratyiiu.  Parmenides,  the  Sophist, 
and  the  Politician:  the  first  of  which  relates  chiefly 
to  the  correct  use  of  words  and  terms,  together  with 
the  taws  of  definition;  the  Micond,  to  the  arrange- 
ment and  classification  of  ideas  or  objects  of  per- 
ception; tlic  third,  to  the  rules  of  true  and  false 
reasoning:  and  the  last  ts  of  a  more  mixed  cha- 
racter, and  intended  chiefly  to  illustrate  llie  rules 
of  logic,  by  applying  them  to  controversiea  then 
existing,  which  greatly  divided  public  opinion. 
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I  Besides  these,  which  are  exprcssiy  dial<wtic,  thcro 
W  are  other  dialogues  which  indirectly  bear  on  the 
science,  such  as  his  Euthydenata,  wliich  was  in- 
tended to  explain  the  nature  of  sophisms,  and  ejiipose 
Uie  artifices  of  the  Sophists;  and  his  Protagoras, 
in  which  rules  are  laid  down  for  tlie  dctectJoii  of 
fiilse  reasoning. 


Section  III.  '■ 

THE    DIALECTICS    OP    ARISTOTLE    AND   THB    FB1&^ 
PATETICS. 

120.  When  it  is  recollected  that  the  logical 
writJDgB  of  Aristotle  were  not  only  celebrated 
throughout  the  Grecian  states  and  the  Roman 
empire,  so  long  ai  literature  continued  to  flourish 
there,  and  fonned  tho  principal  basis  of  all  the 
treatises  subsequently  written  on  that  science,  but 
that  they  retained  their  ascendency  during  the  long 
period  of  intellectual  darkness  which  followed  the 
subversion  of  the  Roman  empire,  when  almost  every 
other  ray  of  science  was  extinguished;    and    still 

ITnore,  when  it  is  remembered,  that  even  to  the 
present  day  they  form  parts  of  the  system  of  edu- 
cation adopted  both  in  British  and  foreign  uni- 
versities, it  must  assuredly  he  felt  to  be  more  than 
I  a  mere  mutter  of  literary  curiosity  to  know  what 
those  writings  contain,  and  to  what  they  owe  their 
unparalleled  celebrity.  Though  the  idolatry  of 
Aristotle  has  ceased  in  modern  times,  and  his 
scholastic   logic  has   given  place  to  »  more  en- 
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lightened  species  of  dialectics,  we  ciumot  but  feel 
a  oentinient  of  respect  approacliiiig  to  veoeraUon 
for  works  which  evince  the  highest  order  of  literarj* 
talent,  and  which  governed,  with  absolute  authority, 
the  opinions  of  mankind  during  a  jjeriod  of  nearly 
two  tlMHisand  years.     All  the  writings  of  /Vmtotle> 
and  etipecially  those  uhich  relate  to  logic,  arc  ex- 
ceedingly abstriuic,  urisitig  partly  froui  the  nature 
of  the  subjects  tliemselves,    but   still   more    from 
the  veil  of  obscurity   which  he  designedly   threw 
around  them.     To  tliis  studied  conccahneut  be  wa» 
prompted  by  the  ambition   which   rendered   him 
desirouaof  establiiihinga  new  sect,  and  traDsmitting 
his  name  to  {Misterity  as  the  Prince  of  Philosophers. 
"  Ilis    writings,"    says    Dr.  ReJd,    in    his    exeelleojt 
anoly^  of  the  logic  of  Aristotle,  *'  carry  too  evident 
marks  of  tliut  philosophical  pride,  vanity,  and  envy, 
which  have  often  sullied  the  character  of  the  learned. 
He   dctermincii    boldly   tilings    above    all    human 
knowledge,  and  enters  on  the  most  difficult  ques- 
tbns,  as  his  royal  pupil  (Alexander  of  Macedoo) 
entered  upon  a  battle,  with  full  assurance  of  success. 
He  delivers  his  deciMons  oracularly,  and   without 
any  fear  of  mistake.     Ruther  than  coufe&s  hi^  igno- 
rance, he  hides  it  under  hard  words  and  ambiguous 
expressions,   of  which   his    interpreters   cau    make 
what  they  please.     'I'herc  is  even  reason  to  suspect 
that  he  wrote  often  with  affected  obscurity,  either 
that  the  air  of  mystery  might  procure  great  veue- 
ratjon,  or  tliat  his  books  might  be  understood  only 
by   the  adepts    who    had    ixeti   initiated   into  his 
philosophy." 
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Lord  Bacon,  when  adverting  to  the  literary 
character  of  Aristotle,  has  remarked  concerning  him 
with  equal  truth  and  beauty,  "  that  his  ambition 
tras  as  boundless  as  that  of  hi.s  royal  pupil,  the  one 
aspiring  at  universal  monarchy  over  the  bodies  and 
fortunes  of  men,  the  other  over  their  opinions;" 
and  when  censuring  his  disposition  to  detract  from 
the  merit  of  other  philosophers  (not  excepting  even 
Plato,  under  whom  he  hnd  studied  twenty  years), 
Bacon  sarcastically  remarks,  '*  After  the  manner 
of  Turkiiih  despots,  he  thought  he  could  not  reign 
securely  unless  all  his  brethren  were  slain."  ( 

121.  Tlie  celebrity  which  the  works  of  Aristotle 
snbsetjuently  attained,  give  an  additional  interest  to 
the  curious  circumstanees  which  attended  tlieir  pre- 
lervation.  /\JI  the  writings  of  tliis  great  philosopher 
were  bequeathed  by  him,  together  with  liis  library, 
to  Iiis  friend  Theophrostus,  who  preserved  them  with 
the  utmost  care,  both  from  attachment  to  his  pre- 
ceptor, and  his  love  to  general  literature.  Thoo- 
phraslus,  at  his  death,  left  them  to  his  disciple 
Neleus;  by  whom  they  were  buried  in  a  vault  at 
Scepsis,  a  city  of  Troas,  in  order  to  secure  thcni 
fitnn  the  king  of  Pergamus,  who  was  collecting 
MSS.  from  every  quarter  for  his  library.  Previ- 
ously, however,  to  their  concealment,  part  of  the 
works  of  Aristotle  had  been  sold  to  Ptolemy,  king 
of  Egj-pt,  and  were  by  him  deposited  in  the  Alex- 
andrian library ;  whence  it  is  probable  that  they 
became  known,  though  in  a  mutilated  form,  to  the 
.\r3bisns  and  Saracens.  The  entire  original  works 
were  lost  sight  of  more  than  160  years,  when  they 
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were  discovered  and  sold  to  a  rich  citizen  of  Atlicns. 
Syllo,   the    Roman   dictator,    brought  them  from 
Athens  to  Rome,   wlicre  they  subsequently   cwne 
into  the  possession   of  Tyrannu?  and  Androniciu 
of  Rhodes,  who  caused  copies  to  be  transcribed, 
and  by  whom  they  were  introduced  to  the  attention 
of  the  Roman  philosophers.    Still,  however,  many 
joan    elapsed    before     they    acquired    populari^ 
in  the  Roman  empire.    It  was  not  till  after  the 
commencement   of  the  Christian  vEra,   and   after 
many  learned  commentaries  had  been  written  iipoa 
them  by  the  eclectic  plulosophers,    that  they  o' 
taincd    the    ascendency  which,    it    will   hcri 
appear,  they  maintained   through  a  long  series 
ages.     At    present  wc  have  only  to  do  with  th; 
part  of  the  writings  of  this  great  philosopher,  whii 
relates  to  the  dialectic  art. 

122.  The  logical  writings  of  Aristotle,  though' 
published   as    separate    treatises,  have    been    long 
since  collected  into  one  volume,  entitled  Orgtmom,     , 
to  which  is  usually  prefixed  Porphyry*  IntrodiJi^| 
tion.     The  Organon  contains,  (I.)  The  Calegoriet^^ 
which  treat  of  Terms,  in  one  book ;  (2.)  Interprc- 
UUton,   or  Definitiont,    (a    treatise    partly   grara- 
matical    and    partly  dialectic),  in  one  book  ;  (3i!| 
Analytics,  including  the  whole  doctrine  of  syll 
gisms,  in  four  books ;  (4.)  Topics,  or  material*  f< 
reasoning  and  demonstration,  in  eight  books ;  and 
(5.)  Sophistics,  or  Sojikisms,  containing  an  exp1ana> 
tion  of  all  the  varieties  of  false  reasoning,  in  one 
book.     These  are  all  the  logical  dissertations  con- 
tained   in    the    Orgatum;    but    many  others    are 
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mentioned  by  ancient  writers,  which  arc  lost,  and 
consequently  the  contents  of  whidi  can  only  be 
conjectured  from  brief  extracts.  Passing  over  Por- 
phyry's Introduction,  wluch,  though  an  useful  com- 
mentary on  the  logical  system  of  Aristotle,  belongs 
not  properly  to  the  dialectics  of  that  pUilosojihur, 
we  shall  proceed  at  once  to  give  a  brief  analysis 
<^the  principal  coutcnt^  of  the  Organon. 

123.  Logic,  as  defined  by  Aristotle,  is  "the  art 
of  searcliing  fur  and  discovering  truth."  This  im- 
portant science  he  divides  into  two  great  branches, — 
analytiet,  which  investigates  truth  by  incontrover- 
tible demonstration ;  and  dialectics,  which  estab- 
lislics  it  by  probable  arguments.  To  the  former  of 
these  is  assigned  the  primary  station  in  the  opera- 
tions of  mind,  while  to  the  latter  is  assigned  but 
a  secondary  importance. 

TermK  are  con:iidered  as  the  elementary  parts 
of  logic,  and  therefore  occupy  the  firnt  place  in  the 
Peripatetic  system.  Tliese  are  either  bomoutjmous, 
tyaoBymotu,  OT  jmronijmom  :  the  first,  comprehend- 
ing those  objects  of  human  knowledge,  which, 
though  diflering  in  their  qualities  or  accidents, 
are  expressed  by  one  name  or  term ;  the  second, 
those  in  which  tlic  name  and  definition  coincide, 
or  in  which  the  same  object  is  expressed  by  dif- 
ferent terms;  and  the  third,  those  which  agree 
in  general  signification,  but  difier  in  their  accidental 
fomu  of  cose  or  termination.  Corresponding  to  the 
above  are  the  three  distinctions  of  vnivccal,  e^tU- 
voca/,  and  deitomhiatiix  terras.  i 

12-t.  The  way  being  tlms  cleared  for  the  scien- 
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tific  and    logicul  arrangement  of  terms,    ArtKtot 
proceeds  to  the  eiiumeratinn  of  his  cclubrated  Co/a 
'  goriet,  which  were  supposed  to  comprehend  all 
objects  of  human  knowledge,  and  constituted 
chief  boait  of  the  PerijHitetic  school.     These  wc 
tenm  Dumber,  because tliiit  quantity  was  conader 
by  the  Pythajjoreans  sacred,  and  indicative  of  per- 
fection.     Some  of  the  Categories  relate,  however, 
mere  verbal  distinctioiui,  tlic  precise  idea  of  which 
ui  diHicult  to  express  by  any  single  terms  in  o 
language. 

(1.)  Subtiance;    subdivided    into    primary   aitd 
secondary. 

(2.)  Quaitlitij:  which  is  cither  discrete,  as  m 
htas,  or  continuous,  as  lines,  &c. 

(3.)  Relation  ;  shewing  how  one  thing  is  affected 
by  ojiotlier. 

(4.)  Quality:    of  which  there  are    four  kinds? 
habit  and  disposition,  power  or  wcakne:**,  poasi 
qualities  or  passions,  and  form  or  figure. 
.,l(5.)  Action;    including  all  terras  that  express 
IDOtion  or  change  of  place. 

(({.)  PtusioH :  or  the  state  of  the  substance  inoTi 
or  acted  upon 

,.(7.)  TUeichen:  comprehending  all  terms  expres- 
sive of  /jW. 

(8.)  The  tchere  ;  or  those  which  relate  to  pi 
(9.)  Situation,  or  positum;  Including  terms 
scriptive  of  local  relations. 

(10.)  'i"he  hnriag,  or  pmse*sion  ;  comprehending 
all  terms  descriptive  of  property. 

These  £ai-famed  Categoric*  bare  Been  applauded 
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by  the  followers  of  Aristotle,  as  comprehending 
every  idea  that  can  enter  into  the  human  iiiiiid,  and 
ft  most  perfect  clossiitcation  of  all  possible  modifio^ 
tion  of  language;  yet,  notwithstanding  this  boasted 
perfection,  subsequent  dialocticiuns  have  presumed 
to  augment  them,  by  annexing  several  supplemen* 
tary  articles,  such  as,  opposition,  priority,  coin- 
ddenee,  ^c.  ^e. ,-  all  of  which,  together  with  the 
greater  number  of  the  categories,  might  be  included 
under  the  generic  title  of  accidents. 

1 2 J.  From  the  classilication  of  terim,  Aristotle 
proceeds  to  profMsitiom.  After  having  taken  a 
comprehensive  and  philosophical  view  of  the  prin- 
ciples of  universal  grammar,  as  regulating  the  due 
arrangement  of  words  in  sentences,  and  establishing 
tbeir  mutual  relations ;  tJic  various  kinds  of  enun- 
ciations, or  propositions,  are  minutely  described 
under  the  several  heads,  of  simple  and  complex, 
universal  and  particular,  pure  und  modal ;  the  latter 
of  which  are  further  subdivided  into  necessary  and 
contingent — ^possible  and  impossible,  &c.  &c.  To 
these,  which  were  considered  as  the  essential  qualiticn 
of  propositions,  several  otlicrs  were  added,  which 
were  called  accidental ;  (1.)  Those  of  Opposition, 
including  contradictory,  contrary,  and  sub-contrary. 
(2.)  Consertation,  or  those  which  were  of  cquiralent 
m  equal  J'oree ;  and  (3.)  Conremoa,  or  those  which 
involved  a  iraniipoJtition  of  terms. 

ISA.  From  propositions,  Aristotle  proceeded  to 
t^Rogitma,  which,  though  invented  by  Plato,  or 
-  probably  some  yet  earlier  dialectician,  form  s 
K  distinguishing     feature   of    the   Peripatetic    logic. 
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Innumerable  rules  and  tlireclions  arc  given  for  t 
construction  and  logical  arran^nient  of  these  rood< 
of  reasoning.  Tlicy  are  diKctiiiscd  witli  a  degree 
minQteness  and  subtilty,  that  affords  an  astonishing 
proof  of  the  ingenuity  and  industry  uf  their  in- 
ventor ;  but  to  enter  into  the  detail  would  be  both 
tedious  and  unprofitable.  The  rules  laid  down  for 
the  constitution  of  perfect  and  imperfect  syllogisms, 
their  division  into  moods  and  figures,  and 
artificial  expedients  resorted  to  by  which  to  distin^ 
guish  them,  liuvc  long  since  become  matters 
literary  curiosity,  rather  than  subjects  uf  profitable 
investigation,  fiy  not  distinguishing  caretuUy  be- 
tween words  and  idea.<<,  and  intermingling  didactic 
rules  applicable  to  both,  tliis  braneli  of  the  logt 
system  of  Aristotle  is  rendered  unnecessarily  obsc 
and  complicated. 

127.  This  celebrated  logician  proceeds  fr 
tylhgitm*  to  anothei-  divi.^on  of  his  analytics,  w 
be  technically  terms  apodt'ictics,  or  ilcmonstraiitm. 
Under  this  head  are  arranged  all  those  propositions 
or  trains  of  reasoning,  which  relate  lo  self-evident 
truths,  and  involve  in  them,  by  imnic»liate  and 
necessary  consequence,  the  conclusion  to  be  de- 
monstrated. ThU  is  perhaps  the  most  valuable 
part  of  his  dialectic  writings,  and  that  which  may 
be  bcai.  applied  to  practical  purposes.  These  are 
subdixnded  into  nece«snr\',  universal,  and  eternal 
'truths,  as  opposed  to  fortuitous,  individual,  and 
temporary  positions,  which  from  their  nature  do  not 
admit  of  demonstration.  But  the  most  important 
distinction  su^ested  by  Aristotle  on  tliia  subject, 
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and  which  Ls  still  adopted  by  logicians,  is,  the 
t/imonsireUioH  of  the  fact,  or  that  process  of  rcason- 
iiuf  by  which  a  thing  is  proved  to  be  what  it  is,  and 
the  dcTHonttraiion  of  the  mode,  or  that  which  proves 
the  manner  of  its  existence,  and  explains  tchtj  it 
is  so.  The  latter  of  these  is  reckoned  a  perfect 
demonstration. 

128.  The  next  division  relates  to  dialectics, 
(proper),  by  which,  as  distinguished  from  analytics, 
was  intended,  the  deduction  of  conclusions  or  infer- 
ences from  prohable  premises,  not  a^iioms  and  self- 
evident  trutiis.  This  is  described  as  a  conjectural 
art,  which  may  be  usefully  employed  by  way  of 
experimt-at  for  the  advancement  of  science ;  but 
with  which  the  mind,  intent  npon  the  discovery  of 
truth,  will  not  be  satisfied.  Dialectic  propositions 
express  genera  and  their  differences,  definitions, 
properties,  accidents,  qualities,  &c.  &c.  They  shew 
to  what  class  any  subject  belongs,  what  are  it«  pro- 
perties and  qualities,  together  with  nil  the  casual 
circumstances  which  may  attend  them.  Many 
minute  and  subtle  distinctions  are  introduced  into 
this  part  of  his  system,  which  it  would  be  tedious  to 
enumerate. 

129.  The  last  division  of  the  Orgaiion  relates  to 
Sophistics,  or  fallacious  reasonings.  As  in  the  former 
part  of  his  logical  writings  numerous  rules  were 
ghen  for  the  construction  of  syllogisms,  as  instru- 
ments of  correct  rensoning,  here  he  shews  in  how 
many  forms  those  rules  may  be  violated,  and  error 
substituted  for  truth.  Every  syllogism,  intended 
for   the   refutation  of    argument.^   adduced    by  an 
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opponent,  is  termed    an    detich.     These  may  be" 
either   true   or  false.      The  former  alone  will  be 
employed  by  those  who  aim  at  the  discovery  and^ 
propagation  of  truth ;  the  latter  belongs  to  mpkUtsl 

I  who  have  no  other  aim  than  to  perplex  an  adversary, 

lor  propagate  error. 

130.  Sophixmx  may  relate,  (1.)  To  the  termjt  of  i 
proposition,  of  which  kind  six  varieties  are  enume- 
rated; viz. 

1.  Homontjmo,  when  ambiguous  words  are  et 
ployed  in  different  senses. 

2.  Atuphibolies,  when  the  sentence  is  ambiguousl 
constructed. 

I  I  3.  Sophism^s  by  composition,  wlien  that  is  afBi 
of  a  thing  in  a  state  of  eomhination,  which 
only  true  in  its  simple  state. 
A.  By  ditision,  wliich  is  the  opposite  error  to 
preceding. 

0.  By  accent,  when  persons  are  misled  by  pr 
nunciation. 

6.  By  Jigitre,  wliich  consists  in  reasoning   from 

the  literal  to  the  figurative  meaning  of  words, 

or  tice  versii. 

Or,  (2.)  They  may  relate  to  the  auhject  of  the 

[  proposition,  of  which  seven  kinds  are  enumerated ; 

ivi2. 

1.  Sophisms  by  accident;  or  aftirming  that  to 
essential  which  is  only  accidental. 

2.  Those  which  ore  produced  by  applying    the 
simple  to  the  compound,  and  vice  rersti.  ^H 

3.  Ignorance,  or  wilful  mistake  of  the  eltmch  o?^ 
argument. 
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4.  Assigning  a  false  or  unsatisfactory  reason. 

5.  Begging  tlie  question,  or  assuming  that  which 
is  to  be  proved. 

6.  Drawing  false  conclusions,  unsupported  by  the 
premises. 

7.  Propot^tng  a  series  of  questions,  which  require 
different  answers. 

Besides  these  principal  dirisiona  of  Sophismsj 
four  other  false  modes  of  reasoning  arc  minutely 
described ;  to  which  arc  given  the  appropriate 
names  aiJ'alsUy,  paradox,  solecism,  and  tautology. 

131.  The  preceding  is  but  u  brief  and  very  im- 
perfect filtetch  of  that  stupendous  effort  of  human 
ingenuity,  which  has  rendered  the  name  of  Aristotle 
imperishable  it)  the  annals  of  literature.  Perhaps 
it  caimot  be  more  appropriately  concluded,  than 
by  introducing  Ins  own  judicious  remarks  on  the 
state  of  the  science  of  logic  before  his  time,  and 
the  design  with  which  his  "  Analytics"  were  com- 
posed ;  only  premising  that,  however  just  may  be 
Ids  censure  of  the  Sophists,  he  ought  not  to  have 
passed  over  in  silence  his  great  master,  Plato,  under 
whom  he  had  studied  twenty  years,  and  to  whom 
he  was  indebted  for  sonic  of  those  inventions,  the 
honour  of  which  he  arrogated  to  himself.  ' 

.  *'  Of  those  who  may  be  culled  inventors,  some 
hftve  made  important  additions  to  things  long  be- 
fore known ;  others  have  made  a  small  beginning 
to  tluags,  which  succeeding  ages  brought  to  per- 
fection. Tliu  begiiuiing  of  a  tiling,  however  small, 
is  its  chief  part,  and  requires  the  greatest  degree  of 
invention ;  for  it  is  easy  to  add  to  inventions  once 
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begun.  Now.  vnth  regurd  to  the  dialectic  art, 
tfacR  was  not  something  done  and  something  re- 
MMDing  to  be  occomplblicd :  tlicre  was  absolutely 
'  Botliiiig  done ;  for  those  who  professed  the  art  of 
disputation  had  only  a  set  of  orations,  oompo«ed  of 
captious  questions  and  false  arguments,  sy5ten>- 
atically  arranged,  which  might  suit  many  occa- 
SKms.  These  the  scholars  soon  learned,  and  nought 
octagons  to  apply ;  but  this  was  not  to  teach  the 
art  of  reasoruug ;  it  was  only  to  furnish  a  few 
of  those  materials  which  that  art  is  intended  to 
produce."  Then,  alluding  to  lit:i  oivn  logical 
troatises,  he  adds,  "  we  have  employed  much  time 
and  labour  in  this  subject ;  and  if  our  system  ap- 
pear not  to  rank  with  those  things,  which,  haiing 
been  before  carried  to  a  certain  extent,  is  rendered 
perfect  and  complete,  yet  wo  will  hope  for  your 
fiiTourable  acceptance  of  what  is  done,  and  your 
indulgence  wherever  it  is  left  imijcrfect." 


Sbction  IV. 


OS   TBK   IJOOIC  OF   ZENO   AND   THE  STOICS. 

ISa.  Thk  celebrity  of  the  class  of  philosophers 
to  which  this  section  refers,  the  long  series  of  ages 
thrtfueh  which  they  continued  to  flouriHh,  nnd  the 
hiflucmt'  they  exerted  on  the  literature  both  of 
(•rctvc  and  Rome;  all  these,  and  many  other  cir- 
runulanccs,  render  it  an  object  of  importance  to 
a»cfrtain  what  were  the  tenets  which  characterised 
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their  philosophical  system.  This  vnW  he  more 
properly  investigated  in  the  next  chapter,  when 
the  metaphysical  opinions  of  the  ancient  philosophers 
will  be  brie6y  reviewed.  But  in  the  mean  time,  tlio 
dialectics  of  the  Stoic  school  form  too  important  a 
part  of  their  system  to  be  passed  over  unnoticed, 
and  the  rather  as  they  differ  materially  from  those 
of  Plato  and  Aristotle.  Though  the  great  founder 
of  the  Peripatetic  sect  must  be  acknowledged  to 
have  heen  the  chief  inventor  of  the  dialectic  art,  and 
to  have  carried  it  to  the  highest  degree  of  perfection, 
the  rise  of  the  Stoic  sect,  under  the  auspices  of  Zeno> 
must  also  be  acknowledged  to  constitute  an  sera  of 
considerable  importance  in  the  history  of  logic 
It  will,  however,  appear,  from  the  following  sketch, 
that  this  science,  as  taught  in  the  Athenian  Porch, 
was  so  intimately  blended  both  with  the  rhetorical 
art,  and  with  the  speculations  of  mental  philosophy, 
that  it  is  impossible  to  keep  them  wholly  distinct. 
The  Stoic  philosophy  was,  in  reality,  an  ingenious 
combination  of  the  tenets  and  doctrines  of  several 
preceding  sects.  In  physics,  it  resembled  the 
Pythagorean  and  Platonic  systems ;  in  ethics,  it 
partook  of  the  character  of  the  Cynic  and  Heracli- 
tean ;  and  in  dialectics,  it  united  the  subtilties  of 
the  Sophists  with  the  science  and  method  of  Aristotle 
and  the  Peripatetics.  Of  this  statement,  the  wri* 
tings  of  Cicero,  Seneca,  Antoninus,  Epictetus,  and 
especially  of  Sextus  Empiricus,  afford  most  convincing 
proofs. 

133.    Zeno,  the   Stoic,   divided    philosophy  into 
three  parts — namely,  physics,  ethics,  and  logic  ;  cor- 
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responding  with  the  tliree  classea  of  virtues— natural, 
Tnoral,  antl  rational.      Logic,  which  relates  to  the 

exercise  of  reason,  consists,  according  to  the  Stoics, 
gf  two  parbi — rhetoric  and  dialectics ;  the  former  of 
which  divisious  comprehends  all  declamatory  di^- 
courses,  and  appeals  to  the  passions  of  mankind;  the 
latter,  argumentative  discourses,  or  reasoning  b)' 
syllogism  and  dialogue,  'i'lie  great  object  of  thi; 
first  is   to  persuade — of  the  latter,    to  comini 

•  Rhetoric,  considered  as  a  brunch  of  logicul  science, 

'is  of  three  kinds — deliberative,  judicial,  and  demon- 
Btrative.     Its  principal  parts  are,  invention,  stjit; 

'disposition,  and  pronunciation.     Each  of  these 
subdivided  into  many  subordinate  ports,  which,  as 
they  do  not  properly  belong  to  the  science  of  logic, 

'it  is  not  necessary  to  enumerate.  The  dialectic  art 
waj  defined  by  Zeno  to  be,  "  that  by  wliich  truth 

'is  distinguished  from  error,  and  by  which  the  mind 

lis  enabled  to  arrire  at  absolute  certainty  or  ^4^^ 

'•'iQonst  ration."  ^^ 

134.  As  there  can  be  no  reasoning  without  ideas, 
an  inquiry  was  first  instituted  by  the  founder  of  the 

'Stoic  sect  into  the  origin  of  notions,  and  the  manner 
in  which  they  arc  produced  in  the  mind.  The 
source  of  all  knowledge  was  conceired  to  be  sen- 
sation. Impressions  made  on  the  brain,  through 
the  medium  of  tlie  senses,  (to  which,  as  images  of 
external  objects,  was  given  the  naxnv  oi  phantaitiet,) 

Med  to  perception,  apprehension,  knowledge,  opinion, 
judgment,  and  sU  the  various  phasnomena  of  mind. 
The  notions,  or  ideas,  thus  produced,  were  divided 

-by  Zeno,  as  they  have  subsequently  been  divided  by 
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Locke,  into  two  classes,  sendble  and  rational;  in- 
tending by  the  first,  those  which  arc  de-rived 
immediately  from  seusaliou,  and  by  the  second, 
those  obtained  by  reflection,  or  the  action  of  the 
mtod  in  itself.  These  are  subdivided  into  probable 
and  improbable,  doubtful  and  faUe.  The  phanto^es, 
or  ima^s  of  external  objects,  are  either  imme^Uate, 
as  when  we  look  on  Che  individual  himself;  or  cou- 
sequential,  as  when  the  view  of  a  portrait  calls  up 
the  image  of  the  person  it  represents ;  or  compounded, 
OS  in  the  case  of  a  landscape;  augmented  oc- di- 
minished,  as  when  we  look  at  a  giant  or  dwarfi>-*M 
1^.  Having  laid  the  foundation  of  liis  logical 
system,  in  these  and  many  similar  metaphysical 
distinctions  and  spcculationi,  Zcno  proceeded  to 
the  more  definite  object  of  tlie  science,  and  inquired 
into  the  origin  of  language — the  varieties  of  vocal 
sounds — words,  as  arbitrary  signs  of  ideas,  the 
elementary  parts  of  speech,  the  relations,  afBnitieK, 
powers,  and  modifications  of  terms,  when  variously 
arranged  in  sentences — and  the  properties  of  atyle. 
According  to  this  philosopher,  the  chief  excellencies 
of  style  are,  perspicuity,  propriety,  brevity  or  com- 
pression, decorum  and  elegance :  its  principal  faults — 
barbarisms,  solecisms,  and  anomalies.  I''rom  words 
separately  considered,  or  as  grouped  together  in 
sentences,  he  advanced  to  definiliom,  their  various 
kinds  and  t;s»enlial  qualities;  in  which  lie  seems  to 
bare  closely  followed  the  track  marked  out  by 
Aristotle,  in  his  books  of  "  Interpretation"  and 
"  First  Analytics."  The  distinctions  and  rules 
laggestcd  on  this  subject,  will  be  found  in  almost 
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every   treatiBe   on    logics  which    has    been    since 
published. 

136.  The  next  step  in  the  logical  system  of  the 
Stoics,  was  tlie  classification  of  the  objects  of  human 
knowledge  into  p^etwra  and  xpec'iex;  terms  which 
were  then  employed  in  nearly  the  same  Kense  as 
that  attached  to  them  by  modem  logicians.  The 
principal  divisions  of  genera  are,  real  and  imaginary 
existences ;  and  these  are  again  classified  by  terms 
which  nearly  correspond  with  the  words  substuncct 
or  subjects,  ^tux/f/ie^or  adjuncts, »K»/f'«,  and  re/o/ionf. 
Then  passing  once  more  from  thoughts  to  words, 
all  objects  of  thought  that  con  he  expressed  are 
termed  dic'ibles;  wliich  admit  of  innumerable  mo- 
difications, such  as  interrogative,  imperative,  hypo- 
thetical, &&  Advancing  io  propositions,  the  nature 
and  properties  of  predicates  (technically  termed 
eaief^orems)  are  minutely  described,  and  their 
varieties  distinguished.  Of  these,  the  most  im- 
portant are  axiottu,  which  are  cither  simple  or 
compound,  possible,  probable,  necessary,  connective, 
disjunctive,  with  a  thousand  other  equally  trifUng 
distinctions. 

137.  Jieasons,  or  orguments,  occupy  nearly  the 
same  place  in  the  logic  of  the  Stoics,  as  syllogisms 
in  that  of  Aristotle.  They  arc  divided  into  con- 
elusive  and  inconclusive,  the  former  of  which  (as  the 
terms  import)  denote  those  argumcntii  which  arc 
legitimately  conducted  and  leatl  to  the  discovery  of 
truth ;  and  the  latter,  those  which  are  hnpcrfect  or 
sophistical.  Great  attention  was  paid  by  the  Stoics, 
as  well  as  ull  other  clashes  of  ancient  diatrcticiaus. 
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to  the  various  kinds  of  Sophisms,  the  detection  and 
refutation  of  whicli  ate  of  so  great  importance  in 
debates.  These  were  divided  into  the  quiescent, 
the  false,  the  occult,  the  inexplicable,  the  reciprocal, 
the  defective,  with  many  others. 

Finally,  Method,  or  the  general  mode  of  conducting 
arguments,  occupied  an  important  place  in  the 
dialectics  of  Zcno.  The  chief  distinctions  made  on 
this  subject  were,  the  philosophicBl  and  the  vulgar. 
The  pfiiioxop/iical  method  consisted  in  the  scientific 
employment  of  all  the  didactic  rules  previously 
suggested,  relative  to  definition,  division,  and  syl- 
lc^;i£tical  reasoning :  the  vulgar,  or  }>opu1ar  method, 
might  be  pursued  either  by  continuous  oration  or 
colloquial  discussion.  The  former  method  is  re- 
commended as  best  fitted  to  the  exposition  of  the 
arts  and  sciences,  and  the  latter  as  most  useful  in 
disputation  and  controversy. 

138.  The  sketch  of  the  logical  systems  of  the 
Academic,  Peripatetic,  and  Stoic  sects,  which  has 
been  attempted,  may  perhap^i  suflScc  for  tlic  review 
of  this  department  of  ancient  science.  It  would 
liave  been  easy  to  extend  it,  by  alluding  to  the 
dialectics  of  other  sects,  or  by  presenting  the  juvenile 
reader  with  analy.ses  of  other  logical  works ;  but  it 
is  conceived  that  this  would  be  neither  desirable  nor 
advantageous  in  so  elementary  a  work  as  the  present. 
The  only  additional  work  on  the  subject  wliich 
claims  a  distinct  notice,  is,  the  "  Canonica"  of 
Epicurus,  which  is  partly  metaphysical  and  partly 
dialectic.  Having  premised  that  "  Truth  is  of  two 
kinds,  that  wliich  respects  real  existences,  and  tliat 
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which  consists  in  a  perfect  agreement  between  our 
mcntul  conceptions  au<l  the  nature  of  things,"  he 
procee<is  to  enumerate  and  classify  the  criteria  hy.. 
■vrhicb  truth  may  be  discerned.  These  are 
three  following,  which  arc  the  great  instrument 
employed  by  the  human  mind  in  forming  it 
judgments,  viz.  senmfion,  preconeepdoti  or  anticipa 
tion,  and  passion  or  aflcction.  On  eJich  of  these 
several  general  principles,  termed  by  Epicur 
eoHOtts,  are  laid  down  as  rules  to  assist  the  undet 
standing  in  its  search  after  physical  or  moral  trutld 
These  canons,  though  highly  curious,  and  in  soml 
degree  useful,  it  would  be  tedious  to  enumerate.* 


Section  V. 


OBNSBAI.  REMARKS  ON  THC  DIALECTICS  OF 
I ,  ANCIENTS. 

ISO.  The  preceding  review  of  the  dialectics 
^'lato,  Aristotle,  Epicurus,  and  Zcno,  may,  it 
feared,  seem  dry  and  uninteresting  to  such  jurer 
readers  as  have  not  paid  any  attention  to  to 
For  their  sakcs,  therefore,  we  shall  step  aitidc  for 
moment  from  the  direct  object  of  these  pages,  which_ 
is,  the  recital  of  historic  facts   connect^'d  with 

*  A  sumnury  of  (Im;  principal  contents  of  the  CuAoaica 
Epicurus,  will  be  TouimI  citlier  in  ilic  nncicnt  luogrjpliiol  hiiiorj^ 
of  Diogenes  Lsertius,  inilic  {thiIoM>iv)iic-il  writings  of  ScxtusRm-] 
ptricui,  or  in  SUnley*B  Live*  of  the  Philoiophen,  |t.  8JI  — SAfi,  '| 
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progress  of  general  knowledge,  in  order  to  shew 
that  this  science,  (forbidding  as  it  may  appear,  and 
formidablf  ns  was  the  array  of  technical  terms,  with 
which  it  was  formerly  encumbered),  is  of  great 
utility  aud  importance.  That  a  contrary  opinion 
should  be  entertained  by  many,  can  excite  no  sur- 
prise, when  it  is  cousiderird  that,  in  succeeding  ages, 
this  art  was  solely  applied  to  the  most  frivolous  and 
useless  logomachies ;  that  the  study  of  logic  super- 
seded, at  one  time,  every  other  exercise  of  the  human 
mind,  and  even  usurped  the  place  of  the  Sacred 
Voliunc  itself;  and  that,  in  modern  times,  nameii  of 
oonsiderable  authority  can  be  cited,  by  whom  the 
dialectic  art  has  been  held  in  sovereign  contempt. 
To  remove  such  prejudices,  it  is  only  necessary  to 
turn  from  the  contemplation  of  the  abuses  and  per- 
version of  this  art,  which  were  the  combined  result 
of  ignorance  and  folly,  to  the  objects  which  it  pro- 
poses to  attain,  and  for  the  attainment  of  wluch, 
under  the  guidance  of  sound  judgment,  it  is  well 
adapted.  It  may  be  proper,  too,  to  distinguish  not 
only  between  the  interminable  disputatious  of  the 
Sophists,  but  also  the  scholastic  refinements  and 
subtilitcs  of  the  Peripatetic  pliilosophers,  and  the 
true  science  of  logic. 

140.  The  objects  of  logic,  as  stated  by  tha 
ancients  Oiemselves,  are,  the  exercise  and  improve- 
ment of  the  rational  faculties,  the  exposure  of  error, 
and  the  discovery  of  truth ;  and  who  will  say  that 
these  are  objects  of  subordiuate  importance?  With 
respect  to  the  former  of  these,  it  is  admitted  that 
the  mathematical  sciences  tend  more  directly  and 
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effectually  to  tlic  attainment  of  that  de«rable  end ; 
thfcy  require  so  much  abslractiou  of  thought — they 
include  such  Icngtheued  trains  of  connected  rea- 
iwning— they  yield  such  ]jcrfect  salisfaction  and 
conviction, — that  the  vigorous  application  of  the 
:  powers  of  tlie  understanding  to  these  sciences,  can- 
not fail  to  impart  to  them  a  tone  and  energy  which 
otlierwise  they  would  not  possess.  But  next  to 
thciie,  which  unquestionably  occupy  the  highest 
■  Tank  in  practical  utility,  it  may  be  safely  aflirmed, 
[that  logic  occupies  no  mean  place,  and  exerts  no 
'ordinary  influence  on  the  intellectual  faculties.  For 
what  is  logic,  but  a  development  of  those  principles 
on  which  uiathematical  reasonings  are  founded,  and 
a  systematic  claMi^ificatian  of  the  elements  of  mathe- 
matical knowledge  I  A  modern  writer  of  considei^ 
able  eminence  has,  therefore,  most  fitly  termed 
mathematics  "  the  noblest  praxis  of  logic"  "  Is  it," 
says  Dr.  Rcid,  "  of  no  use  in  reasoning,  to  be  well 
acquainted  with  the  various  powers  of  the  human 
understanding,  by  which  we  reason  ?  Is  it  of  no  ttat 
to  resolve  the  various  kinds  of  reasoning  into  their 
simple  elements,  and  to  discover,  as  far  jls  we  arc 
able,  the  rules  hy  which  these  elements  are  combined 
in  judging  and  rca^oiiiug?  Is  it  of  no  uac  to  mark 
the  various  fallacies  in  reasoning,  by  which  even  the 
most  ingenious  men  have  been  led  into  crroi-  ?  It 
must  surely  betray  great  want  of  understanding  to 
think  these  things  u.seless  and  unimportant.  Yet 
these  are  the  things  which  logicians  have  attempted, 
and  which  they  have  executed, — not  indeed  so  com- 
pletely as  to  leave  no  room  for  improvement,  but  in 
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such  a  manner  as  to  give  very  coiuiderAble  aid  to 
our  reasoning  [)on'crs.  That  the  principles  laid 
down  with  regard  to  defitiitiou  and  di>i3ion — with 
regard  to  the  conversion  and  oppwitinn  of  propo- 
ntioiis  and  the  general  rules  of  reasoning-— are  not 
without  use,  u;  sufficiently  apparent  from  the  blun- 
ders of  those  who  disdain  any  acquaintance  with 
them." — Reid's  Analysis,  chap.  v.  sect.  1. 

141.  Such  being  the  objects  of  Ic^ie,  its  general 
atility  must  be  apparent;  but  it  may  still  be  ques- 
tioned, with  reference  to  tlie  dialectics  of  former 
ages,  and  especially  the  logic  of  Aristotle,  how  far 
tbey  were  fitted  to  attain  tlie  proposed  end  ?  'I'hat 
these  are  curious  and  venerable  monuments  of  anti- 
quity, few  who  are  acquainted  with  them  will  feel 
disposed  to  question ;  and  that  these  are  parts  of  the 
aoeient  systems  of  logic,  which,  being  founded  in 
reason  and  truth,  must  prove  permanently  useful, 
and  have  consequently  formed  essential  parts  of  all 
modern  treatises  on  the  subjeet,  is  equally  evident. 
Notie  can  regret  that  the  idolatry  and  despotism  of 
Aristotle  have  ceased ;  nor  can  any  one  seriously 

Lwish  that  the  period  should  return  in  which  the 
Categories  should  he  venerated,  as  the  most  perfect 
cloA^Acation  of  the  objects  of  knowledge ;  or  that 
|U  the  moods  and  figures  of  syllogism  should  be 
^ain  distinguished  by  barlmrous  technical  phrases, 
though  they  were  not  wholly  without  their  use.  It 
I  is  well  that  these  arc  now  regarded  rather  as  mat- 
ters of  literary  curiosity,  than  as  constituting  parts 
of  a  logical  education.  Vet  if  we  reflect  on  the 
ncicessity  of  accurate  discrimination  in  order  to  disr 
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cern  things  that  difier,  and  the  importance  of  method 
to  success  in  almost  every  undertaking,  we  cannot 
but  be  convinced  that  the  rules  of  syllogistic  reason^ 
ing,  and  the  methodical  arrangement  of  ideas  aqj^J 
propositions,  which  Ic^ic  suggests,  may  assist  both 
in  the  detection  of  error,  and   tlie  development 
trutii.     And  here,  in  confirmation  of  these  remarl 
the  writer  cannot    forbear   to  cite  once  more 
author,  w)io  certainly  cannot  be  justly  accused 
an  undue  deference  to  the  authority  of  the  ancients." 
"  There  is  pcrliaps  no  practical  art  which  may  not 
le  acquired,  in  a  very  considerable  degree,  by  exam- 
ple arid  practice,  without  reducing  it  to  rules.     Bi]|H 
practice,  joined  with  rules,  may  carrj*  a  man  further 
CD  in  his  art,  and  more  quickly  than  practice  without 
rules.     Every  ingenious  artist  kiiow-s  the  utility  of 
having  his  art  reduced  to  rule,  and  by  that  means 
xnadc  a  scirnce.     He  \s  thereby  enlightened  in  his 
practice,  and  work?  with  more  assurance.     By  rules 
he  sometimes  corrects  his    own  errors,  and  often 
detects  the  errors  of  others.    He  finds  them  of  grcftt 
use  to  confirm  his  judgment,  to  justify  what  is  right,      i 
and  to  condemn  what  is  wrong."     Alluding  more 
particularly  to  the  ancient  dialectics,  the  same  writer^i 
remarks   most  justly,  that  "  although  the  art  o^H 
categorical  syllogism  is  better  fitted  for  scholastic  ^^ 
litigation  than  for  real  improvement  in  knowledge, 
it  is  a  venerable  piece  of  antiquity,   and  a  great 
effort  of  human  genius.     We  admire  the  pyramids 
of  Egypt,  and  the  wall  of  China,  though  useless 
burdens    on  the   earth ;  —  we    can    bear    the    most 
minute  description  of  them,  and    travel  hundreds 
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of  leagues  to  see  them :  if  any  person  should,  with 
sacrilegious  hands,  destroy  or  deface  them,  his 
memory  would  be  held  in  abhorrence.  The  predi- 
caments and  predicables,  the  analytics  and  topics, 
the  rules  of  syllogism  and  the  dialectics  of  ancient 
philosophy,  have  a  like  title  to  our  veneration  as 
aotiqnities.  They  are  uncommon  efforts,  not  of 
phyacal  power,  but  of  human  genius,  and  they  make 
a  remarkable  period  in  the  progress  of  human 
reason.* — Retd^*  Analysis  f^  AristoUffs  Logic, 
c.  ▼.  sect.  1. 
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ON     THE    OaiOnj    AND    PROGRESS    OF    HKTAPHYSICAL 
SCIENCE  AMOSG  TUB  PHILOSOPHERS  OP  GREECE. 

142.   Tab  present  work  being  chiefly  intended 
for  the  instruction  of  youth,  it  would  be  evidently 
improper  to  enter  far  into  this  department  of  ancient 
litcniture.      It  could   answer  no  valuable  end  Ui 
conduct  the  young  inquirer  through  all  those  mazes 
of  abstract  speculation,  in  which  the  philosophei^^ 
of  antiquity  indulged,  and  amidst  which  minds  o^^ 
maturer  growth  have  been  perplexed  and  bewildered. 
The  detail  would  be  both  uninteresting  and  un- 
profitable.     Yet,    at)   these   speculations    form    an 
essential  part  of  the  history  of  ancient  philosophy, 
it  would  be  improper  to  pass  them  over  unnoticed. 
It  will  be    therefore   attempted,    m   this    dinsion 
of  our  historical  review,  to  make  a  selection,  and 
exhibit,  in  as  simple  a  form  as  possible,  the  distiq^l 
guishing  tenets  of  the  most  celebrated  philosopher^ 
and  the  principal  sect^s,  passing  over  those  which,^ 
either  on  account  of  their  vagueness  or  their  absui^| 
dity,  may  justly  be  consigned  to  perpetual  oblivion. 
From  the  distinction  suggested  in  the  introductt 
chapter^  it  will  be  apparent  that  the  division. 


I 


I 


kr^Tl.]  ANCreUT  HETAPHTSra.  179 

science,  to  which  we  now  refer,  is  that  which  relates 
to  miml  as  distinguished  from  matter,  and  that  the 
topics  it  inohides  arc  the  opinions  and  apeculationa 
of  the  philosophers  of  antiquity  relative  to  the 
Deity;  the  human  soul;  its  nature,  properties, 
powers,  and  operations;  spiritual  existences ;  and 
whate\-er  other  subjects  of  humsm  investigation 
obrtousty  aro*c  out  of  one  or  other  of  these  objects 
of  intellectual  research. 

143.  In  reviewing  the  literary  history  of  oriental 
nations,  allusion  nas  made  to  some  of  the  meta- 
physical tenets  maintained  by  the  philoBophersi  of 
the  Ea&t;  and  it  will  be  perceived,  in  the  sketch 
about  to  be  given,  that  the  metaphysics  of  the 
Grecian  philosophers  partook  of  the  same  clmructra, 
and  probably  had  one  common  origin.  It  is  dif- 
ficult to  ascertain  the  precise  aera  in  which  meto- 
pbyncal  science  originated  in  (Ireecc,  or  by  whom 
it  was  first  introduced.  Some  of  the  most  ancient 
philcKOphcrs,  both  of  the  Ionic  and  Italic  scctJ> 
speculated  on  the  nature  and  properties  of  die 
human  soul,  and  framed  some  crude  and  conjectural 
theories  relative  to  the  perceptive  and  sentient 
faculties  of  man;  but  these  speculations  wore  so 
completely  visionary,  and  so  blended  with  physical 
and  material  phenomena,  as  scarcely  to  deserve 
attention.  If  by  the  term  ■metttphysicitms,  as 
already  defined,  be  meant  that  class  of  philosophers, 
whoac  researches  were  principally  directed  to  the 
phaenomena  of  mind  separately  from  those  of 
matter,  scarcely  can  it  be  affirmed  that  any 
sppnaaefa  wa»  mode  towards  a  metaphysical  system 

n3 


A^ 


A!<CIRNT  HRTArinrsics. 


(^PART  11. 


ky«iT  of  the  Grecian  sects,  till  the  ens  of  Plato 
t^  Afistotle.  To  the  theories  of  these  fathers  of 
it  phiWopIiy,  our  attcntiuii  will  therefore  be 
ly  directed  at  present.  Yet  as  it  in  desirable 
trace  the  stream  of  knowledge  as  far  back  as 
^jrible  towards  its  natire  source,  we  shall  first 
gUficc  at  the  advances  made  in  this  department  of 
aBtence,  before  the  periods  to  .which  we  have  just 
alluded. 

144.  The  first  of  the  philosophers  of  Greece, 
rbo  seems  to  have  formed  any  conception  of  au 
iiumatenal  intelligent  agency,  was  Atrnxagoras,  a 
jphttoBOpher  of  the  Ionic  sect,  who  flourished  about 
A.C.  440.  It  may  be  gathered,  from  ancient  records, 
that  this  distinj^uished  philosopher  taught  bi^  di^ 
oip)cs  to  attribute  the  formation  of  the  universe. 
not.  as  Iii5  predecessors  hod  done,  to  blind 
or  fate,  or  inert  matter,  but  to  an  infinite  nuiti 
which  had  a  continued  and  separate  existence,  m 
peudently  of  tbc  material  universe.  Of  the  me 
pbpical  system  of  Anaxagoras  (if  system  it  may  be 
Mlled),  the  following  summary  has  been  given: 
"  The  most  important  improvement  in  philosi^; 
suggested  by  this  philosopher  was  that  of  separati 
the  Dctive  principle  in  nature  from  the  material 
mass  upon  which  it  act«,  and  thus  introducing 
difltiuct  intelligent  cause  of  all  things.  The  similar 
pfttUcIcs  of  matter,  which  he  supposes  to  be  the 
^■^  of  nature,  being  without  life  and  motion,  could 
not  produce  themselves;  and,  therefore,  he  con- 
cluded that  there  must  have  been,  from  eternity, 
an  intelligent  principle  or  infinite  muid,  exi^ti 
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separately  from  matter,  which,  having  the  power 
of  motion  within  itself,  communicated  it  to  the 
matt?rial  world,  and  thus  produced  the  various 
forms  of  nature."  On  account  of  this  distin^iishing 
and  important  feature  of  his  .system,  this  philosopher 
was  honoured  with  the  title  of  vowc,  or  mind;  *'for,'' 
says  Laertius,  in  assigning  the  reason  for  that  appel- 
lation, "  he  first  joined  that  agent  to  matter,  by 
which  order  arose  out  of  confusion."  'a 

145.  The  opinions  of  Pythagoras  and  his  fol- 
lowers on  the  subjects  now  under  re\'iew,  nearly 
accorded  with  those  stated  above.  The  foundor 
of  the  Italic  sect  had  been  so  thoroughly  initiated 
into  the  mysticism  of  the  Egyptian  priests,  and 
conveys  his  instructions  in  such  symbolical  language, 
that  it  is  frequently  difficult  to  perceive  what  his 
opinions  really  were.  As  far  as  they  are  intelligible, 
the  folloTk-ing  summary  gathered  from  the  records  of 
antiquity  may  be  considered  as  comprehending  tlie 
principal  tenets  of  the  Pythagorean  philosophers,    i 

(I.)  Kcspecting  God,  it  was  miuntained,  that  H$i 
b  tiie  universal  mind  diffused  through  the  whole 
system  of  nature  ;  the  source  of  animal  life,  the  sole 
cause  of  motion;  in  substance  similar  to  light,  im^ 
pASsiblc,  invisible,  incorporeal,  eternal,  and  only  to 
be  comprehended  by  the  mind.  Justin  Martyr,  one 
of  (he  christian  fathers  of  the  third  century,  has 
quoted  the  following  passage  from  the  writings  of  a 
philosopher  of  this  sect,  as  containing  their  theisttcal 
creed : — "  God  is  one.  He  is  not,  as  some  snppotej 
exterior  to  the  world,  but  in  himself  entire :  per- 
vades the  universal   sphere,  ^uperiDtoudti  all  pro- 


"Willi  -n>»  Trnmrmt    jz  rn* 

-3E  jHT'sc  ic  zi^^  irasr?.  -rsi  taaammi  to  be 
iD^fa£!C  -m  X  flincijf  ■'""^'■^-■■"  ciieaHi^  BOie 
TsmtsxL  "usoL  i3e  £r3fe£  ""=1^-*^  ic  -w^asi  the  Ihbjd 
'vjcT  m  sanoiMec.  j^  jstsEzstZy  iZJUuu  from 
TKTi  ifanc~  Tilt  ifi-'nxx.  sir^.  hr  <Br  of  Aese 
ZJoaonxJiJim  Hs-^zir^'-j  xr^er^  iri  m«i  :  -  A  hero," 
«t3d  Hiierocae^  -if  a  ncifK:^  micd  anhnl  to  k 
i^EantKi  bciT.'  If  to  these  three  spedn  be 
added  the  bmnan  mind,  the  whole  icmle  of  drrioe 
emanatioiH.  a*  taught  id  the  Italic  schooU,  will  be 
percetred. 

(9.)  Respecting  man,  it  was  maintained,  that  hii 
nature  con^tts  of  two  essential  parts;  one  of  which  is 
elementary  and  material,  the  other  intellectual  and 
ffpiritual ;  for  which  reason  he  is  to  he  acoounted  a 


ANCIKNT  METAPBYSICii. 

microeosnt,  or  compendium  of  the  universe.  The 
soul  is  also  composed  of  two  parts, — the  rational, 
which  includes  aU  the  powers  of  the  understanding 

■  — HUid  the  sensitive,  or  irrational,  which  includes  the 
appetites  and  passions.  The  sensitive  soul  is  subject 
to  decay,  and  eventually  perishes  —  but  the  rational 
mind  is  immortal  and  imperishable,  like  the  divine 
Intelligence  from  which  it  proceeds.  With  the 
philosophers  of  the  East,  from  whom  the  system  was 
probably  derived,  Pythagoras  taught  the  doctrine 
of  transmigration  ;  or  that,  after  the  rational  mind 

I  is  freed  from  the  ineumbraneea  of  the  body,  it 
assumes  an  ethereal  vehicle,  and  passes  into  the 
regions  of  the  dead,  whence  it  returns  to  inhabit 
some  other  body,   either   brutal  or    human,  thus 

I  passing  through  a  long  series  of  purgations,  till  it  is 
completely  purified  and  reabsorbed  in  the  divine 
nature.* 

146.  Many  of  the  Grecian  sects,  which  arose  out 
of  the  Ionic  and  Italic,  may  with  propriety  be 
passed  over  in  this  outline  of  ancient  metaphysics ; 
because    they  denied  altogether   the  existence  of 


One  of  the  Itornan  poets  ha*  thus  described  the  Pythft- 


gemn  notion  of  mettmpiychosh,  or  traittmigration  : 

"  What  then  w  deatti,  but  ancient  matter,  dr«Bl 
In  tome  new  Bgitre  and  a  varied  rest ; 
T^tw  all  tbiugs  ikre  but  altered  \  nothing  dies ; 
And  here  and  there  th'  emhodied  spirit  flies. 
By  lime,  or  force,  or  lickncxi  disposseu'd. 
And  lodges  where  it  lights,  in  man  or  boost ; 
from  tenement  to  lencraeiil  is  tost, 
71w  aoa)  is  stilJ  the  same— the  ftgurc  only  loeL" 
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mind  us  distinct  from  matt«r,  and  were  either  tfit 
vocatcs  of  the  most  absurd  alheitm,  the  frr'ogsest 
materialism,  or  universal  scepticism.  Such  were  the 
EletUie  philosophers,  (with  the  exception  of  Xeno- 
pkanet,  Parvtenides,  and  Zeno,  who  belong  rather 
to  the  class  of  Pantheists  and  Idealist^,)  and  the 
Atomic  philosophers,  of  whom  the  most  cclebrBted 
were  Leueippua,  Democr'Utit,  and  Epicurus.  These 
Bien,  in  the  plenitude  of  their  wisdom,  discovered 
and  taught,  that  the  whole  universe  is  made  up 
oithcr  of  aioms  or  vacuum — and  lliat  the  former  of 
these,  by  mere  chance,  came  together,  so  as  to  form 
a  wfll'regulatod  and  beautiful  world,  with  nil  its 
Tarieticti  of  animate  and  inanimate  beings.  From 
these  vagaries  and  absurdities,  it  is  grateful  to  pass 
to  a  system  which  approaches  nearer  to  rationality, 
and  needed  but  thu  illumination  of  revealed  truth 
to  render  it  one  of  tlie  sublimest  developments  of 
human  genius.  W'c  refer  to  tlic  nictapliysical  sys- 
tem of  the  earlier  Platomsts,  a  sketch  of  which  will 
he  attempted  in  the  next  section. 


Section  II. 


ON  THE  METAPHTSICAL  OPINIONS  OF  SOCR-\TES,   PUTO, 
AND  THE  ACADBUIC  PHILOSOPnERS. 


147.  Wb  are  now  entering  on  the  review  of  that 
^riod  in  the  liistory  of  Grecian  philosophy,  which  is 
universally  ackuowledged  to  have   been  its  most 


I 


CUtr*  VU^  AKCIBMT   3IBTAl>HY9irS. 

splendid  tera ;  that  in  which  Socrates  taught,  and 
Plato  flourished,  and  the  Academic se<!ts  arose;  that 
in  which  tlieoretic  and  speculative  philosophy  took 
ita  loftiest  and  boldest  flights.  We  have  already 
met  with  one  of  these  celebrated  philosophers  m 
other  departments  of  literature.  The  diseoveries 
of  Plato  iu  physical  science,  ami  his  dialectic  system, 
have  been  briefly  adverted  to ;  but  we  now  en- 
counter him  in  his  own  province ;  in  that  division 
of  science  for  which  he  is  most  celebrated,  and  ia 
whieh  he  most  excelled.  When  it  is  considered 
that  the  metaphysical  speculations  of  Plato  not  only 
influenced  the  opinions,  and  pervade  the  writings 
of  the  most  eminent  philosophers  of  antiqnity,  but 
that  the  far  greater  number  of  modern  metaphy- 
sidans  (the  venerated  Locke  himself  not  excepted) 
have  also  availed  themselves  of  his  labours  and 
writings;  and,  most  of  all,  when  we  reflect  that 
Christianity  itself  was,  after  a  short  period  from  its 
Rrst  promulgation,  iiiodlflcd  and  corrupted  thereby ; 
it  may  reasonably  be  expected  that,  in  an  elementary 
work,  which  professes  to  exhibit  a  brief  but  faithful 
outline  of  the  philosophy  of  the  ancients,  the  Pla- 
tome  system  should  be  distinctly  noticed.  It  must 
he  premised,  that  in  that  system,  as  well  as  iu  the 
speculations  of  the  oriental  philosophers,  tlieology 
was  so  intimately  blended  with  metaphysics,  that 
however  desirable  it  may  be  to  keep  tliem  distinct, 
it  is  scarcely  possible  to  furnish  an  intelligible  out- 
line of  the  one,  without  glancing  at  the  other.  The 
prindpal  topics  included  in  the  Platonic  system  of 
intellectual  philosophy  may  be  thus  arranged : 
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Cpart  n. 


I.    THE    DEIXr. 

1*8.  On  this  fundamental  subject  ef  human  tn- 
tion,  the   opinions    held   by    Plato   and   his 
I  followers  were  extremely  confused  and  mystical ; 
I  yet,  as  far  as  they  are  intelligible,  tbcy  seem  to  have 
60  little  of  the  groiuness  of  polytheism  blended  with 
ihem,  and  to  have  been  so  abstract  and  refined,  ai 
to  render  it  highly  probable  that  they  were  remotely 
derived,  through  the  medium  of  corrupted  traditions, 
from  the  .fewish  scriptures.      It  wa.-;  taught  in  the 
Academic  schools,  that  there  is  one  intelligent  Cause— 
the  origin  of  all  (spiritual  being,  and  the  framer  of 
the  material  universe.     The  nature  of  this  Supreme 
Intelligence  was  declared  to  be  incomprcheiiBiblc ; 
though  the  marks   of  profound   wisdom,  and    the 
oneness    of   design    apparent    Oirough    the   vrbole 
I  aystem  of  nature,  prove  his  existence,  his  unity,  his 
inipremacy,  and  his  infinite  understanding.     He  was 
■  fiirther    described    as    an     incorjtorcal     existence, 
without  beginning,  end,  or  change,  and  only  dis- 
cernible by  the  "  mind's  eye;"  and   that  to  him 
belong  all   those   qiialities  which  characterize  im- 
material substances,  such   as   simplicity,    ubiquity, 
and  universal  diffusiveness,  or  omnipresence.     But, 
tin  addition  to  these  general  and  abstract  concep- 
tions of  the  Deity,  Plato  seems  to  have  formed  the 
DOtion  of  some  mysterious  distinctions  in  the  divine 
nature,  to  which  he  gives  the  name  of  hyfyoslaset. 
These  some  aflfirm  to  have  been  two,  and  othen 
threefold.    The  titles  given  to  them  indicate  er- 
istence,  or  being,  in  general— *»«/,  or  universal 
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ence,  and  life,  or  the  principle  of  ritulity, 
was  supposed  to  be  diffused  tlirough  the 
material  uinrerse.  The  firiit  of  these  hypmlaitea 
is  represented  as  emphaticilly  (Jte  Being,  to  denote 
self-existence  and  eternity.  The  second  was  con- 
sidered as  the  Wisdom,  the  Reason,  or,  as  he  is 
expressly  called,  the  Lofrm  of  I>eUy,  as  well  as  the 
Autlior  of  Creation,  and  the  .Son  of  God.  The  third 
was  termed,  Anima  Mnmli,  or  the  soul  of  the  world, 
which  will  he  wore  fully  explained  hereal'ter. 
Scarcely  is  it  poHsible  not  to  perceive  in  these  mys- 
tical hifpoftascs  of  the  Platonic  system  un  obscure 
intimation  of  the  scriptural  doctrine  of  the  Trimty, 
from  whatever  quarter  it  uiay  have  been  derived. 

-I 

a.  NATURE,  OB  THE  MATERIAL  UNITERSK. 

X49.  On  this  subject  the  founder  of  the  Academic 
sect  wrote  with  so  much  obscurity,  ajid  enwraps 
himself  in  so  impenetrable  a  veil  of  mystery,  that 
it  is  difficult  to  collect  what  his  real  sentiments  were. 
The  dialogue  entitled  "  Timecus,"  which  principally 
treats  of"  the  origin  and  nature  of  things,"  contains 
opinions  and  statements  which,  if  not  contradictory, 
are  yet  so  dissonant,  that  it  would  require  the 
utmost  ingenuity  of  reasoning  to  reconcile  them 
f  with  each  other.  Whilst,  on  the  one  hand,  he 
speaks  of  God  as  the  "  Parent  of  the  universe*—! 
as  "  the  Creator  of  all  thitigs" — "  by  whom  all 
uiimate  and  inanimate  substances  were  produced, 
which  previously  had  no  existence ;"  on  the  other, 
he  distinctly  maintains  the  eternity  of  matter,  and 
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geenis  to  represent  it  as  co-existent  with  and  tndci- 
pendpnt  of  the  great  First  Cause.  Cicero,  in  his 
'*  AcadeiHic  Question,"  thus  states  the  Platonic 
opinions  on  this  subject :  —  "  Mutter,  from  which  all 
things  are  produced  and  formed,  is  a  substance 
without  form  or  quality,  but  capable  of  receiving  all 
forms  and  undergoing  every  kind  of  change.  U 
never  sufiers  annihilation,  but  merely  a  solution  of 
itn  parts,  which  are  in  their  nature  infinitely  divi- 
sible, and  move  in  portions  of  space  which  also  are 
infinitely  divisible.     It  is  the  mother  and  receptacle 

'  of  all  forms,  by  the  combination  of  which,  with 
matter,  the  universe  becomes  perceptible  to  tlie 
senses.'  These  forms  originating  in  the  divine 
mind,  and  being  subjected  to  divine  energy,  God 
must  necessarily  be  the  Creator  of  all  things. 
Hence  arose  the  distinction  made  by  the  Platonists 
between  matter  and  body ;  the  former  signifying 

,the  eternal  elements,  from  which  the  latter  is  pro- 
duced in  all  its  diversified  forms :  and  for  the  same 
reason  it  was  contended,  that  incorporeal  subst-inces 
may  yet  be  maienaL  But  the  most  singular  tenet 
of  the  Academics,  in  connexion  «*ith  matter,  was^ 
the  notion  that  it  possessed  a  sort  of  blind  andi 
refractory  force,  to  the  influence  of  which  the  dis- 
orders and  miseries  which  abound  in  the  world  wer» 
to  be  attributed  ;  that  inert  and  shapeless  matter 
resists  the  will  of  the  supreme  artificer,  so  that  he 
cannot  perfectly  accomplish  bis  desigiis ;  and  that' 
'  d)is  \%  the  true  cause  of  the  mixture  of  good  and' 
evil  apparent  in  the  system  of  the  universe.  Mayr 
aot  the«c  speculations,  erroneous  as  they  were,  W 
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deemed  the  commentaries  of  human  ignorance  and 
imperfection,  on  thu  Mosaic  iiurrntives  of  the  Crear 
tion  and  the  Fall  ? 


I 


I 
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IIU   THB  SOUL  OP  TUB  WURJ.D — (aNIMA  MUNDI). 

160.  Among  the  strange  cooceptions  of  Plato, 
perhaps  none  is  more  remarkable  than  that  whicU 
relates  to  the  "soul  of  the  world,"  which,  as  has 
been  already  stated,  was  considered  an  hyposia«is 
of  the  Divine  Nature,  co-ordinate  in  time,  but  not 
equal  in  dignity  to  the  rest.  By  this  phrase,  he 
aeeaas  to  have  intended,  the  principle  of  life  im- 
mersed in  matter,  and  forming  with  the  material 
world  which  it  inhabited,  and  wag  supposed  to  per-. 
rade,  one  comfmund  nmmat.  'V\\\s  governing  spirity 
of  whom  the  earth,  properly  so  called,  is  but  tlie 
body,  consisted,  according  to  Plato,  of  the  first 
matter,  and  of  pure  intelligence,  so  framed  and  com- 
bined togetlicr  as  to  actuate  the  whole  machinery 
of  nature;  it  is  the  animating  ptineiple  of  the 
universe,  giring  to  all  things  life  and  motion.  The 
scat  or  residence  of  this  mysterious  agent  was  sup- 
posed to  be  the  centre  of  the  world,  whence  his 
power  is  described  as  emanating  and  extending  in 
all  directions  to  the  utmost  limits  of  the  material 
uiiiver&e.  preserving  an  unbroken  harmony  in  all  its 
various  and  complicated  parts.  Upon  this  being, 
God  is  said  to  have  looked  with  peculiar  compla^ 
ceikcy,  after  having  formed  him  as  an  image  of 
himself,  and  to  hare  given  perfect  beauty  and 
proportion  to  the  mansion  he  was  destined  to  in- 
habit.    This  "  Life  <f  the  World,"  thus  vivifying 
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with  lii^  presence,  and  pervading  with  his  influcnoe^l 
all  matter,  is  described  as  the  highest  object  of 
divine  complacency,  and  is  sometimes  designated 
exprcBsIy  the  Son  of  God,  How  otherwise  (it 
may  be  asked)  can  this  theory  be  rationally  ex- 
plained, tlian  by  aupposin;^  that  some  of  those 
predictions  of  the  Old  Testament  scriptures,  which 
foretold  the  incantation  of  the  Mestiiah,  the  Son  of 
God,  had  been  communicated  to  tlm  Grecian  phi* 
losopher  iik  a  corrupted  form,  blended  with  the 
mythology  of  the  oriental  sages,  and  that  the  rasuh 
of  this  unhallowed  combination  was,  the  hetero- 
geneous llieory  stated  above !  It  may  be  added 
here,  that  the  later  Platonic  philosophers  improved, 
as  they  supposed,  on  this  dc^ma  of  their  founder, 
by  contending  for  a  two-fold  anima  mmuii.  the  one 
presiding  over,  and  the  other  inhabiting  the  world  : 
a  tlioory  which  was  grafted  by  some  of  the  specular 
tire  christian  fathers  of  tlie  third  and  fourth  ccn* 
tunes,  on  the  christian  system. 


IV.    IDEAS. 

151.  The  notions  entertained  by  Plato  and  the 
Academica  on  this  most  diftictdt  subject,  are  so 
obscurely  expressed,  as  to  have  perplexed  the 
acutest  metapbysioins  both  of  ancient  and  modern 
times.  As  far  as  the  ideal  system  uf  the  Platonic 
school  id  comprehensible,  it  seems  to  have  been 
briefly  this — that  idvaa  are  tlie  patterns  or  nrclw- 
typvs  of  oil  possible  existences,  subsiiiting  by  them- 
selves as  real  eswucea  in  Uie  Diviue  Mitid,  Reaxou, 
f>T  Ijogot,  as  in  tlieir  own  eternal  region,  and  issuing 
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thence  at  different  periods,  according  to  the  mW  of 
the  Doity,  to  give  form  to  sensible  objects,  and 
become  themselves  in  their  turn  object*  of  con- 
templation to  rational  minds.  Plutarch,  when  do- 
scribing  the  philosophy  of  Plato,  affirms,  that  "he 
maintained  three  independent  principles  in  nature,, 
P  namely,  God,  Matter,  and  Ideat;"  but  that  coiwj 
dusion  is  not  home  out  by  the  writings  of  Plat<^: 
ttiough  it  may  have  haen  subsequently  admitted' 
into  the  Academic  creed.  It  secniH  probable  that 
the  language  of  Plato,  when  treed  fn)m  rhetorical 
ornament,  meant  nothing  more  than  that  there 
existed  from  eternity,  in  the  Divine  Mind,  a  notion 
or  distinct  conception  of  every  thing  which  was  to 
exist  in  time — a  theory  not  unlike  that  for  which 
Ntalebrunche  has  contended  in  later  ages.  Still  tt 
must  be  admitted,  that  if  tliis  be  all  that  was 
intended  to  be  included  in  the  ideal  world  of  Plato, 
it  is  difficult  to  reconcile  with  this  opinion  other 
passages,  in  which  ideas  are  reprcBentcd,  not  only 
as  objectii  of  science,  but  the  efficient  and  physical 
cause  of  all  substances.  The  idea  of  resemblance 
between  two  ideas,  for  example,  is  said  to  be  the 
cause  of  that  resemblance;  on  which  account  ideas 
are  son)etiin<>s  expressly  called  by  this  philosopher 
eateaees:  and  he  affirms  that  they  always  remain 
the  same,  witliout  beginning  or  end.  "  The  Rea-tait 
of  God,"  says  Plato,  in  his  Tim^ux,  "  comprehends 
the  caEemplais  of  all-  future  existences,  and  is  the 
primary  cause  of  their  belna."  The  conclusion 
drawn  by  this  speculative  philosopher  from  the 
ptecedin^  premises,  was,  that  the  objects  of  senxo 
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were  fleeting  shadows,  ami  ideas  the  only  perma- 
nent and  enduring  sub!itance.<i,  worthy  the  am* 
templatioD  of  intellectual  and  rational  beings- 


V.    TDE    HUMAN    SOUL. 

153.   From  some  of  the  dialogues  of  Plato,  a 
from  the  writings  of  the  moat  celebrated  Acader 
philosophers,  it  may  be  gathered  that  the  PlatonisU 
considered  the  soul  of  man  as  derived   from   tJte 
Supreme  Divinity,  or  rather,  as  on  emanation  fron^^ 
the  Divine  Nature.     This  emanation  was  not  suj^H 
posed  to  be  immediate,  but  transmitted  through     i 
the  agency  of  the  Demittrgos,  or  ('reator,  and  by 
the  intervention  of  the   "  Anhaa   Mundi."      This 
soul  of  the   world   being  itself  in  some   d^Tee 
debased   by  earthly  admixtures,   the  human  soul. 
which  was  derived  from   it,   receded   still   farther 
from  the  perfection  of  the  First  Intelligence.     Upon 
this  principle,  the  Platonic  philosophers  attempted     , 
to  account  for  the  origin  of  moral  evil,  and  tl|^H 


existence  of  misery  and  suffering,  since  they  taught, 
that  "  when  God  formed  the  universe,  ho  separated 
from  the  soul  of  the  world,  inferior  souls,  whid 
while  separated   from   matter,    were  perfect 
happy,   but    became    debased,    when    attached    to 
and  confined  in   material   vcliiclcs.      It  lias   been 
questioned  by  some,  whether  the  immateriality  of 
the  soul  formed  part  of  the  Platonic  creed.     It  is, 
however,  probable  that  Plato  believed  the  soul  ^1 
man  to    be   partly   material    and  partly  spiritua!^^ 
the  fonner  of  these  properties  being  necenary  to 
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ia  converse  with  sonsiblo  objects,  and  the  Inttev 
reodt-ring  it  capalile  of  divine  contemplation  and" 
intcTxiourse  with  the  Deity,     In  otlior  parts  of  the 
writings  of  I'lato,  the  soul  of  man  is  represented 
as  consisting  of  three  parts;  one  the  seat  of  intel- 
ligence, another  of  passion  or  feeling,  and  the  third 
of  appetJte;   to  each  of  these,  appropriate  plackrs 
were  assigned  in  the  human  body  as  their  fixed 
residence.     WitJi    respect  to  the   duration  of  the 
soul  o(  man,  it  is  unt|u«stionable  that  the  Plntonists'^ 
strenuously  contended  for  its  immortality.     Nuni«£ 
rous    arguments    arc    adduced    by    Plato,    in    his" 
dialogue,   entitled    "  Pii*i)o,"   in   support    d'   this, 
opinion,  some  of  which  are  drawn  from  the  analog;^J 
of  nature,  and  otliers  from  speculative  and  abstraolf' 
reasonings.      Sometimes    it  is  inferred    from   the 
alternations  of  sleeping  and  waking,  or  the  ccBscless 
rei'olutioQ  of  the  seasons;    and   sometimes   it  is 
argued  from  the  supposed  nature  and  properties'l 
of  the  human  ^ul,  its  powers  of  reminiseence,  its 
capacity  of  kiiowlctlgc  and  indefinite  improvement, 
and  its  communication  of  life  and  motion  to  the 
material  vehicle  which  it  inhabits.    On  these,  and 
many  similar  grounds,  it  was  maintained,  that  tiicit 
_  tou),  though  it  may  pass  through  many  c)uiiige3/r 
I  Bkod  uUiabit  different  bpdies,  cannot  cease  to  exist  ..A 

I  ''■ 

^^_       VI.    D«M0S8,  Ott  SUBORDINATE  DIVINITIBS.  , 

^^^53.  Plato,  in  common  with  almost  all  the  phbji 
losophers  of  Greece  who  were  not  avowed  ntIiei8tS(.f 
taught  that  there  were  certain  orders  of  created 
iutelligcuces  fiU[>crior  to  niau,  but  subordinate  to  thoj 
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Great  First  Cause.     To  these  he  gave  the  name 
of  Dffimons,  which  he  conceived  to  be,  for  the  most 
part,  struck  off  by  the  power  of  t!ie  Demiurgos  or     i 
Creator,  from  the  "  !k>u)  of  the  world,"  though  8<Ha^| 
of  yet  (ugher  rank  were  supposed  to  be  co-ordinate^ 
with  him.     To  ttiesc  subordinate  deities  were  samJ 
signed  the  charge  both  of  forming  and  prciiervitii^l 
inferior  creatures,  as  well  as  of  superintending  tbe 
several  ports  of  the  material  universe ;  some  ruling 
the  stars ;  othcni  inhabiting  and  regulating  the  air : 
wliile  those  of  inferior  dignity  were  attached  to  the 
earth,  and  presided  over  its  inlinbitonts.    This  tlieory 
seems  to  have  been  borrowed  from  the  Pythagorean 
philosophers,  one  of  whom  had  asserted  long  before, 
that  "  the  Ruler  of  all  assigned  the  iiiapectiou 
human  affairs  to  darmons,  and  committed  to 
the  government  of  the  world." 


Section  III. 


ON    THE    MET.APBTSICAL    SYSTEM    OP    ARISTOTLE 
THE  PERIPATETICS. 

154.  The  metaphysics  of  Aristotle  and  his 
ciples  are  characterized  by  the  same  ingenuity 
invention  and  artificial  obscurity,  wliich  distinguish 
his  dialectics.  So  highly  did  that  great  plulosopbcr 
estimate  intellectual  science,  as  emphatically  to  style 
it  thcjSf*/  or  chief  philosophy  :  intimating  not  only 
that,  in  his  opinion,  all  other  objects  of  human 
speculation  were  vain  and  trifling,  but  that  this 
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eomprcKended  in  itself  the  sura  of  human  know- 
ledge. In  preseuting  a  sketch  of  the  metaphysical 
opinions  of  the  Peripatetic  philosophers,  it  will  be 
most  convenient  to  follow  the  arrangement  of  topics 
suggested  by  its  illustrious  founder.  These  are, 
being,  abstractedly  considered — ruhstuMces  or  es- 
sences—  the  divine  tmml — the  htmnn  mind — and 
ammal  life.  In  this  order,  the  principal  meta- 
physical dogmas  of  Aristotle  arc  discussed  in  those 
of  his  writings  wliich  still  remain,  and  the  some 
classificatjon  has  usually  been  adopted  by  his  com- 
mentators both  in  ancient  and  modem  times. 


I 
I 

I 


I.    BEING,  IN  GENERAL. 

155.  The  fundamental  axiom  of  the  Peripatetic 
school  on  this  subject  was,  that  "  it  is  impossible 
that  the  same  thing  should  be  and  not  be  at  the 
same  time,  in  the  same  subject,  and  in  the  same 
respect,"  On  this  primary  and  self-evident  truth, 
Aristotle  professed  to  found  all  his  reasonings  and 
deductions  on  metaphysical  subjects,  and  by  its 
means  to  demonstrate  all  tlic  phienomena  both  of 
matter  and  mind.  This  basis  having  been  l^d,  he 
proceeded  to  the  enumeration  of  the  several  kinds 
of  existences,  and  the  ditfercnt  modiiications  of 
Being.  These  were  considered,  I.  With  respect  to 
their  origin,  as  either  self-existent  or  accidental ;  the 
former  applying  alone  to  the  Deity,  the  latter  to  all 
created  sulwtaiices.  2.  With  respect  to  their  nature, 
as  either  notional  or  real — notional,  as  conceived  in 
the  raind,  and  real,  as  existing  in  nature.  The 
former  of  these  are  sgmn  subdivided  into  true,  or 
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that  which  corresponds  with  the  real  nature  of  things: 
and  false,  when  the  conception  and  reality  differ. 
3.  With  rcsjH'ct  to  their  several  mo<lcs,  being*  are 
contemplated  as  existing  either  in  povrer  or  iu  act, 
that  is,  as  the  subjects  cither  of  active  or  of  passive 
power.  By  active  power  was  intended  the  principle 
of  motion  or  change,  and  by  passive,  the  capacity 
for  motion  or  susceptibility  of  change  in  any  subject, 
on  which  5uch  active  power  is  exerted.  4,  Con- 
sidered with  relation  to  number.  Being  includes  the 
properties  of  unity,  identity,  equality,  resemblance, 
and  the  like.  5.  And,  finally,  the  genera  and  species 
of  beings  are  adverted  to— terms  employed  by  thi« 
celebrated  dialectician  to  distinguish  their  primary 
and  essential,  from  their  subordinate  and  accidental 
qualities. 


II.    SUBSTANCES. 

156.  Substances,  according  to  the  Peripatetic 
philosophers,  are  of  three  kinds — primary  matter, 
form,  and  essence,  together  with  the  compounds  of 
each.  Corresponding  to  this  three-fold  modification 
of  substances,  three  properties  or  qualities  are 
enumerated — immovable,  incorruptible,  and  perish- 
able. The  first  of  these  belongs  alone  to  the  Great 
Cause  of  all  things,  whom  Aristotle  describes  as  the 
*'  First  Mover,  himself  unmoved ;"  the  second,  to 
heaven,  and  spiritual  existences,  whether  superhuman 
or  divine;  the  third,  to  animal  bodies  of  every  kind 
and  degree.  To  the  Primma  Mobile,  or  First  Mover, 
(whatever  that  term  might  denote,  whether  God 
or  Nature,  or  an  unknown  and  incomprehensible 
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something,  of  which  no  distinct  conception  was 
eutcrtaincd,)  were  attributed  eternity,  infinity, 
immutability,  indivisibility,  and  spirituality.  This 
abstract  notion  of  a  Primary  Mover,  Aristotle  seems 
to  have  derived  from  liis  theory  respectinf^  motion 
in  general,  which  he  considered  as  proceeding  from 
the  perfect  and  eternal  revolution  of  the  heavens. 
But  in  order  to  avoid  the  absurdity  of  on  infinite 
series  of  effects  without  a  cause,  he  was  compelled 
to  admit  into  his  system,  a  "  Primary  ^foFer,"  who 
from  eternity  acted  upon  the  celestial  sphere,  and 
gave  it  its  first  impulse,  just  as  the  human  soul  acts 
upon,  and  communicates  motion  to,  the  several 
organs  and  members  of  the  body.  All  other  sub- 
stances, whether  incorruptible  or  corruptible  in 
I  their  nature-^wliether  eternal  or  temporary  in  their 
duration — arc  yet  far  inferior  to  this  Great  Primary 
Cause  of  Motion,  by  whose  perpetual  agency  on 
matter,  bodies  undergo  all  their  varieties  of  form 
and  external  modification,  and  arc  continually  dis- 
Eolred  and  reproduced  in  endless  continuity. 

HI.    THE  DEITY. 

137.  From  the  above  statement,  it  will  be  evident, 
that  Aristotle  and  lii^  followers  are  not  to  be  classed 
with  the  atheistical  philosophers  of  antiquity,  though 
their  speculations  on  the  subject  of  the  Divuic 
existence  and  attributes  were  far  less  intelligible 
and  rational  than  those  of  the  Platonic  school. 
God  is  represented,  in  the  Peripatetic  system,  as 
a  Being  distinct  from  the  world  and  matter,  but 
imparting  to  both  their  energy  and  motion;  as 
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superior,  in  a  vast  and  incomprehensible  degree, 
to  all  other  intelli^nt  natures,  but  not  the  cause 
of  their  existence;  fur,  conceiving  matter  to  be 
eternal,  the  work  of  creation,  or  the  primary  pro- 
duction of  the  material  universe,  was  not  attribute<l 
to  the  Deity,  but  solely  that  of  giving  motion  to 
substances  eternally  existing,  tike  the  main-spring 
of  a  machine,  which  does  not  produce  the  mechanbm, 
but  simply  puts  it  in  motion.  In  producing  motioD, 
the  Deity  was  supposed  to  act  not  voluntarily,  but 
necessarily ;  not  for  the  sake  of  other  beings,  but 
for  his  own  pleasure.  Eternally  employed  in  the 
contemplation  of  his  own  nature,  he  ob&enres 
notliing,  he  cares  for  nothing  beyond  himsclf- 
Rcsiding  in  the  first  sphere,  he  possesses,  according 
to  the  Peripatetic  system,  neither  immensity  nor 
omnipresence.  Far  removed  from  the  inferior  parts 
of  the  universe,  he  is  not  even  the  spectator  of 
passing  events,  and  therefore  can  neither  be  au 
object  of  veneration  or  worship.  He  is  iudccd 
described  as  intelligent,  immaterial,  and  eternal : 
but  those  attributes  seem  to  have  answered  no 
more  important  purpose  than  that  of  giving  the 
first  impulse  to  the  mechanism  of  nature,  and 
originating  the  motions  of  the  celestial  bodies. 


IV.     THB    HUMAM    MIND. 

158,  On  tliis  subject,  the  following  summary  of 
the  principal  tenets  of  the  IVrtpatetic  philosophers 
has  been  given,  which  will  be  found  to  have  been 
chiefly  gathered  from  Aristotle's  writing*.  "  The 
soul  is  tlie  llrst  principle  of  acUou  iu  an  orgaitixcd 
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,  possessing 

iUcli';  for  whatever  moves,  is  moved  by  some 
other  moving  power.  It  is  not  a  rare  or  subtile 
body,  composed  of  elenients ;  for  thcii  it  could  not 
have  perception,  any  more  than  the  elements  which 
compose  it.  It  has  three  faculties — the  nutritive, 
the  sensitive,  and  the  rationd ;  the  superior  of 
these  comprehending  the  inferior.  The  nutril'ive 
(acuity  of  the  soul,  is  tliat  by  whicli  animal  life  is 
produced  and  preserved;  the  sensitive,  that  by  which 
we  perceive  and  feel,  through  the  intervention  of 
the  bodily  organs.  The  senses  are  of  two  kinds  ';■ 
external,  by  which  objects  are  perceived ;  and  in- 
ternal, by  which  their  properties  and  relations  are 
known,  and  their  agreement  or  difference  obscrved.- 
Pcrccption  differs  from  intellect,  inasmuch  as  the 
fonner  is  common  to  all  animals,  but  the  latter 
belongs  only  to  a  few.  To  the  intellectual  part  of 
the  human  soul  belong  fancy,  memory,  reminiscence, 
and  other  similar  properties  and  powers.  Fancy 
denotes  the  perception  itself,  accompanied  vrith  dif- 
ferent sensations,  according  to  the  object  perceived. 
Memory  is  the  permanent  impression  left  behind, 
after  the  object  is  withdrawn,  and  succeeds  to  fancy. 
Reminiscence  is  the  power  by  which  it  is  recalled, 
and  the  lost  impression  rcne\ved.  The  rational 
facultj'  of  the  soul  is  that  by  which  it  understands, 
compares,  and  judges.  It  is  of  two  kinds — active 
and  passive.  By  its  passive  quality,  it  is  rendered 
capable  of  receiving  impressions,  or  the  forms  of 
things ;  but  its  active  energy  is  the  efiicicnt  cause 
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of  all  knowledge.  The  knowledge  thus  iiCTiuired 
may  be  either  speculative,  as  conversant  with  ab- 
stract truths,  or  practical,  bs  infiucncing  the  will 
and  ajfections,  and  productive  of  moral  good  or  eviL 
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15!>.   A  distinction  was  made  by  the  Peripatetics 
between  the  principle  of  life  and  of  intcUigeuce,  oifl 
Uic  sold  and  »j}irit.     Animal  life  wos  supposed  to 
be  the  result  of  an  union  between  the  nutritive  soul 
and  animal  heat :  so  long  as  this  union  \as\j6,  life  la 
preserved ;  when  u  separation  takes  place  betweei^p 
them,  from  whatever  cause,  death  folloH-s.     As  far 
as  any  distinct  conception  can  be  formed  of  the 
nature  and  origin  of  the  vital  principle,  according 
to  the  Peripatetic  system,  (in  which  the  subject  is 
treated  with  the  utmost  obscurity,)  Aristotle  appears 
to  hare  taught,  that  it  is  a  mysterious  energy  ofh 
power,  emanating  from  the  Supreme  Intel  ligcnoql 
and  externally  transnutted  into  the  human  body; 
by  which  all  its  movements  and  actions  are  regu- 
lated, so  long  as  this  animating  principle  continues 
inherent  in  the  human  frame.      But  there  is  no 
reason  to  suppose  that  this  philosopher,  like  Plato, 
taught  or  even  conjectured  the  immortality  of  the 
soul.     It  seems  more  probable  that  he  maintained 
the  total  and  fuial  cxtincttnn  of  animal  life  at  death, 
though  not  oi  being;  for  all  substance,  in  whatever 
form  it  may  have  existed,  was  believed  to  be  eternal 
aad  mdestructible. 


ON  THE  METAPHTSICAL  SPECULATIONS  OF   ZEND  AND 
THE   STOICS. 

160.  The  celebrity  of  the  Stoic  sect,  both  wliile 
the  Grecian  states  retained  their  independence,  and 
under  the  Roman  government,  rentiers  it  important 
that  the  tenets  of  its  founder  and  most  distinguished 
members,  on  ull  subjects,  but  especially  on  those 
which  relate  to  the  philosophy  of  mind,  should  b<; 
attentively  reviewed.    Every  facility,  which  can  be 
desired  for  this  purpose,  is  atTorded  by  the  numerous 
writings  of  antiquity  which  still  exist,  in  which  that 
system  is  advocated  and  explained.     The  writings 
of  Laertius,  Ciecro,  Seneca,  Plutarch,  and  Epictctus, 
with    many  others  which    might   be    enumerated, 
furnish  ample  materials,  from  wliich  all  retpiiMtc 
information  may  be  obtained  relative  to  a  sect  which 
perhaps   includes  a  greater  number  of  illustrious 
names  than  any  other  known  to  the  pagan  world. 
lu  some  of  those  valuable  remains  of  antiquity  to 
wlucli  we  luivc  just  referred,  the  Stoical  system  will 
be  found  developed  in  all  its  bearings,  and  its  dig- 
tuiguishing  doctrines  are  defended  with  much  in- 
genuity and  subtilty  of  reasoning.     The  following 
summary  will  comprehend  its  more  prominent  fea- 
tures, from  wliidi  it  will  appear  that  it  emanated 
ratlier   from    the    Pythagorean  than    the   Platonic 
Khool,  though  in  many  important  respects  it  difieis 
matenally  from  both. 
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I6l.  (1.)  Concerning  Nature,  its  origin,  and  mode 
of  production,  Zcno  and  liis  followers  taught,  that 
there  existed  from  eternity,  a  dark  and  confused 
I  chaos,  containing  the  primary  etemenbt  of  all 
beings,  which,  at  different  periods,  emerged  into 
variable  fonn»,  and  from  which  the  material  imi- 
verse  wm  produced.  But  by  whom  or  by  what,  as 
ita  primary  cause,  this  arrangement  vraa  effected,— 
whetlier  by  an  intelligent  agent,  or  whether  by  a 
mysterious  something  which  they  termed  Destiny  or 
Fute,  or  whetlier  by  mere  lUTident, — the  wLiest  of 
these  boasted  philosophers  were  wholly  unable  to 
determine.  Some  indeed  of  the  more  detotiotud 
writers  of  this  sect,  (if  the  term  may  he  applied  to 
pagnn  philosophers,)  speak  of  God,  as  the  great 
active  principle,  pervading  the  universe,  and  di^ 
fused  through  all  its  parts ;  but  at  other  times,  the 
origin  of  all  things  seems  to  be  attributed  to  blind 
fiate,  or  necessity ;  and  sometimes  to  tlie  mechanical 
nflucnce  of  an  ethereal  fire,  which  imparted  life  to 
all  created  substances.  "  Wliat  is  Nature,"  says 
Seneca, "  but  God  1  ~  the  divine  Logos,  or  Reason — 
inherent  in  the  whole  universe,  and  in  all  its  parts, — 
or  you  may  call  bim,  the  Author  of  all  things." 
Diogenes  Lacrtius,  in  describing  this  part  of  the 
Stoical  system,  asserts,  that "  God  and  the  world,— 
the  artist  and  his  work — were  comprehended  under 
the  term  Nature,  because  they  considered  the  Deity 
as  mixed  or  diffused  through  the  world.  Sometimca 
they  called  that  Nature,  which  contairLs  the  world, 
and  sometimes  tlmt  which  generates  and  protluces 
all  terrestrial  substances."     In  general  it  will  be 
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found,  that  the  rational,  efficient,  and  active  prin- 
ciple, from  which  the  universe,  and  all  that  it  con- 
tains, derived  their  existence,  is  promiscuously 
termed,  by  Stoical  writers,*  "  Nature,  God,  Zeus,  or 
Jupiter,  Reason,  and  Fate." 

162.    (2.)  The  Universe  was  supposed   by  the 
Stoic  philosophers  to  contain  two  principles,  deno- 
minated active  and  pastice.   The  former,  ingcnerate, 
incorruptible,    and    intelligent;    the    latter,    inert, 
mutable,    and    subject    to   decay.     They   do    not 
appear  to  hare  attached  distinctly  the  ideA  of  gpirit 
to  the  active  principle  of  the  universe,  though  they 
assert  that    it   is  void  of  form,  and   destitute   of 
the  ordinary  properties  of  matter.     It  was  supposed 
to  be  in  its  nature  corporeal,  u  kind  of  celestial  lire, 
so  refined  and  subtilized,  so  free  from  all  the  grosser 
qualities  of  bodies  in  general,  that  it  might  properly 
be  termed  immaterial  and  spiritual.     The  passive 
principle  denoted,  gross,  inert  matter,  destitute  in 
itself  of  all  qualities,  but  capable  of  receiving  any 
which  might  be  produced   upon  it ;    incapable   of 
motion,  but  subject  to  the  action  of  any  external 
efficient  cause.     These  two  principles   composing 
the  whole  universe,  it  necessarily  followed,  that  the 
Stoics    agreed  with    the    Platonic  philosophers  in 
maintaiuing  the  notion  of  an  "  Anittut  Mmuii"  or 
divine  principle  of  life  and  motion,  diffused  through 
the  whole  system  of  nature.     To  this  universal  and 
operative  principle  were  attributed  all  the  sentient 
and  intelligent  properties  of  mind.     But  however 
refined  may  have    been   the    speculations    of  the 
philosophers  of  this  sect,  respecting  the  great  intel- 
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ligcnt  Cause  of  all  things,  when  they  attempted  to 
describe  Iiis  nature,  attributes,  residence,  and 
agency,  they  were  involved  in  the  grossest  ab- 
eurditica.  They  conceived  of  him,  as  dwelling 
in  the  super-celestial  regions,  in  the  form  of  ethereal 
fire — as  impelled  by  a  stern  and  inevitable  fate,  over 
which  he  had  no  controul  —  as  borne  along,  in  con>* 
moil  with  all  inferior  existences,  by  the  irresistible 
current  of  necessary  causes  and  effects — and,  in  a 
word,  as  in  no  rational  sense  whatever,  a  voluntary 
or  moral  ugent,  but  merely  a  machine,  controlled  by 
circumstances,  and  governed  by  invincible  destiny. 

163.  (3.)  Respecting  Man,  the  Stoic  philosophen 
taught,  that  he  is  an  image  or  exact  representation 
of  the  world;  that  in  him  also  there  are  two 
principles,  active  and  passive;  or,  in  other  words, 
body  and  mind.  The  mint!  of  man  was  supposed 
to  be  an  emanation,  or  spark  of  the  ethereal  Bre — 
a  portion  of  that  reason  or  tlivinc  intelligence  by 
which  all  nature  is  animated.  But  while  they 
asserted  that  the  human  soul  partook  of  the  nature 
of  the  gods,  they  considered  it  as  restricted  in  its 
energies,  deteriorated  and  debased  by  its  combi- 
nation with  grosser  matter.  Thus  Seneca  writes 
concerning  man ;  "  \\'liy  should  you  not  believe 
that  there  is  something  divine  in  him,  who  is  indeed 
part  of  God— that  whole  in  which  we  are  contained 
is  one,  and  that  one  is  God ;  we  being  his  com- 
panions and  his  members."  Epictetus,  in  stronger 
language,  afRrms,  that  "  the  souU  of  men  hare  the 
nearest  relation  to  God,  as  being  parts  orjrofftmiitt 
of  Him,  separated  and  torn  from  his  substance.' 
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"  All   men,"  says  Cleanth«3,  "  proceed  from   one, 
and  will  be  resolved    into   one."     The  powers  or 
toculties  of  man  were  said  to  be  eight,  viz.  the  five 
senses,   the   productive  or  generative  faculty,  the 
power  of  speech,  and  the  ruling  power,  denominated 
reason.    To  each  of  these  were  assigned  their  several 
stations  and  their  respective  ol1ice»  in  the  human 
economy.      Widely  different  opinions   were  enter- 
tained  respecting  the  duration  of  the  human  soul. 
Tliough  none  maintained  its  immortaUty,  all  agreed 
in   asserting  its  e,\istcuce  after  death.      CIcanthes 
taught,  that  all  souls  would  continue  to  exist,  till 
the  final  conflagration  ; —  Chrysippus  and  Seneca, 
that  this  privilege  would  be  granted  alone  to  the 
virtuous  and  the  good.     Epictetus  and  Antoninus 
held,  that  as  soon  as  the  soul  is  released  from 
the  body,  it  returns  to  the  soul  of  the  world,  or 
is   lost  in   the    universal   principle  of  fire ;    while 
others  maintained,  that  it  continued  for  ages  im- 
mured, till  the  general  destruction  of  the  universe. 
Some  pliilosophers  of  this  sect  seem  to  have  leaned 
to  the  Pj-thagorean  notion  of  transnngrat'ion,  and 
others  to  the  oriental  scheme  of  re-absorption  in  the 
Divinity. 

16*.  (■*■.)  In  connexion  with  the  preceding  specu- 
lations respecting  the  nature  and  origin  of  Man, 
it  was  believed  that  there  were  portions  of  the 
ethereal  fire  distributed  through  all  parts  of  the 
universe,  and  giving  existence  to  an  innumerable 
multitude  of  beings  superior  to  man,  though  far 
inferior  to  the  Supremo  Intelligence.  The-se  were 
denominated  gods  or  tkewotu,  who  were  divided  into 
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Mi^  fopttior  and  inferior :  the  former  in- 
ibe  sun  sod  suis,  which  they  considered 
sobstaDces ;    the   Utter  were  human 
soob,  in  a  aeparate  state  of  existence,  or  heroes.  T< 
none  of  these,  bowerer,  wss  girca  the  privilege 
immortalitT.     "  The  Stoics  taught.'  says  Plutarch, 
"  that  the  hearciis,  the  earth,  the  air,  aud  the 
are  full  of  gods;  but  that  xwae  of  them  are 
mortal,  except  Jupiter,  to  whom  all  the  rest  w: 
at  IcD^h  return,  and  in  whom  they  will  lose 
separate  existence.". 

165.  (5.)  The  Stoics,  in  conunoQ  with  all  t 
other  andent  philosophers,  were  much  perplcx< 
B-ith  the  great  question  relative  to  tlie  origin 
eviL  Some  concurred  with  the  Platonists 
ascribing  it  to  the  deteriorating  influence  of  mat 
which  defeated  the  original  design  of  the 
Artificer  of  Nature.  Others,  perceiving  that 
hypothcsb  was  at  variance  with  their  fundamen 
doctrine  relative  to  the  divinity  of  nature,  and  t 
universal  diffmion  of  the  Deity,  had  recourse 
Jate,  as  furnishing  the  only  rational  itolution  of  t 
difiiculty,  by  which  the  actions  botli  of  gods  aii 
men  were  said  to  be  controlled .  Thus,  w 
Chrysippus  was  asked,  "  whether  diseases  were  I 
be  attributed  to  the  will  of  the  gods,"  he  an-swe 
that  "  it  was  neither  the  intention  of  nature  th, 
such  calamities  should  take  place,  nor  was  it 
cording  to  the  will  of  the  Supreme  Dirinity,  but 
that  destiny  deranged  his  wise  and  benevolent  -pism, 
aud  rendered  tliesc  cvib  necessary  and  inevitable. 

1U6.  (6.)  But  the  most  curious  part  of  the  Stoical 
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system,  Tfhicli  seems  to  have  teen  chiefly  derived 
from  tJic  oriental  philosophers,  and  which  they,  in 
their  turn,  probably  derived  tlirough  the  medium  of 
traditional  revelation,  was,  their  belief  in  tlxcfinal 
dissolution  <tf  the  tmitierge  by  jire.     To  this,  there 
are    innumerable  allusions   in  the  writings  of  the 
ancient  philosophers  of  this  sect.     The  following 
passage,  contained  in  one  of  Seneca's  epistles,  is 
one  of  tlie  most  exiiress.     "  The  time  will  come," 
says  that  celebrated  philosopher,  "  when  the  whole 
world  will  be  consumed,  that  it  may  be  again  re- 
newed— when  the  powers  of  nature  will  be  turned 
against  herself— when  stars  will  rush  on  stars,  and 
the  material  world  which  now  appears  resplendent 
with  beauty  and  harmony,  will  be  destroyed  in  one 
general  conflagration.      In  this  grand  catastrophe 
of  nature,  all  animated  beings,  (excepting  alone  the 
Universal  Intelligence,]  men,  heroes,  doemons,  and 
god?,  shall  perish  together."     This  catastrcjphe  was, 
howo'er,  not  supposed  to  terminate  in  the  annihila- 
tion of  matter,  but  merely  in  reducing  it  to  its 
pristine  chaotic  state.     Tlien  all  the  present  frame 
of    nature    will   undergo  a  complete  change — all 
material  forms  will  be  lost  in  one  chaotic  mass — 
all  animated  nature   reunited  to  the  Deity — and 
nature  will  again  exist  in  its  original  form,  as  one 
whole,  consisting  of  God  and  matter.     From  this 
chaotic  state,  it  is  again  to  emerge  by  the  energy  of 
k   the  great  active  Principle ;  and  gods  and  men  and 
all  material  forms  are  to  be  renewed,  and  dissolved, 

eved,  in  an  eternal  succession.      Each  of 
id  revolutions,  extending  from  the  repro- 
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(luction  to  the  dissolution  of  tlie  universe,  was  tcrnied 
by  the  Stoic  philosophers — the  (rreai  year, — Vide 
E»Jiel(V)  //»/.  ofPhilmopkif,  \o\.  I.  p.  33S— 341. 
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167.  After  the  decline  of  literature  liad  taken 
place  throughout  the  Iloman  Empire,  ubout  the 
commcDcement  of  the  third  century,  there  sprang 
up  at  Alcxuudria  ii]  Egypt,  a  new  sect  of  philo- 
sophers, who  assumed  to  themitelvcs  the  name  o^H 
Eclectics,  because  they  professed  to  acknowledge^^ 
none  of  tlic  ancients  us  their  maKters,  but  to  select, 
from  all  tlie  metaphyseal  and  moral  systems  of 
former  ages,  those  principles  which  were  mo6t  con- 
sonant to  reason  and  truth.  The  philosophy  of  Plato 
formed  the  basis  of  this  new  system,  and  the  earliest 
Eclectics  were  the  professed  admirers  and  disciples 
of  that  great  philosopher,  on  which  account  they 
were  sometimes  called  Later  Platonists;  but  in 
many  respects,  they  differed  both  from  the  founder 
and  supporters  of  the  Academic  sects.  With  tlia 
distinguishing  tenets  of  Plato  and  his  followers, 
were  blended  many  others  derived  from  the  Peri- 
patetic, tlic  Stoic,  and  the  Oriental  systems,  to  which 
were  added  some  absurd  and  almost  unintellig:tble 
speculations  of  their  own.  The  design  of  effecting 
a  coalition  between  the  ancient  systeins,  cleoria; 
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away  the  BUpcrftuitics  of  each,  termiimting  the  con- 
troTersies  which  they  liad  occasioned,  and  forming 
out  of  tlicm  all  u  well-digustcd  and  harmonious 
system  of  philosophy,  was  in  itself  excellent :  but 
the  history  of  this  sect  abundantly  proves,  that  its 
votaries  tittcrly  failed  in  the  execution  of  this  arduous 
task,  and  that,  "  by  combining  systems  orij^inally 
di$tiu<.'t  from  each  other,  by  personifying  ubstract 
conceptions,  by  inventing  strange  Bctions  concerning 
the  Supreme  Being  and  subordinate  divinities,  and 
by  raising  upon  these  fictions  a  baseless  fabric  of 
enthuRta.'tm  and  fanaticism,  they  introduced  infinite 
confusion  into  philosophy,  and  fatally  obstructed, 
instead  of  promoting  the  progress  of  useful  know- 
ledge." 

168,  This  sect  v/ns  founded  by  Potamo,  an 
avowed  Platonist,  who  flourished  towards  the  closo 
of  the  second  century.  It  was  consolidated  and 
extended  by  Amiaonius  Sacca,  who  had  received  a 
Christian  education  under  Athenagoras,  Panttcnus, 
and  Clemens  of  .\lexandria,  and  has  been  clasHed 
by  some  with  the  Christian  philosophers  of  that 
age.  His  labours,  however,  were  chiefly  directed 
to  the  amalgamation  of  Christian  doctrines  with 
the  philosophy  of  Plato.  To  him  succeeded,  in  the 
Alexandrian  school,  Herenmug,  Origen,  Longintu, 
and  PlotittHg.  The  latter  of  these,  who  was  a 
native  of  I.ycopolis  in  Egypt,  and  one  of  the  dis- 
ciples of  Ammonius,  occupies  a  di8tinguishe<l  place 
among  tiw  Eclectic  philosophy ;  and  indeed  to  his 
pergonal  instructions  and  writings,  that  sect  chiefly 
owes  its  celebrity.     Hb  numerous  works  on  meta- 
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physics,  dialectics,  and  ethics,  furnish  the  fullest  and 
most  authentic  information  of  their  peculiar  tenets; 
and  his  active  zeal  propagated  the  svsteui  in  many 
distant  countries.  Next  to  Plotinus,  the  two  most 
celebrated  ad%'ocates  of  the  Eclectic  philosophy 
were  Porphyry  and  Jamblicktu.  Porphyry  was  a 
native  of  Tyre,  educated  first  at  Cffisarca,  under 
Origcn,  then  at  Athens,  under  l^nginus,  and 
finally  at  Rome,  under  Plotinus.  He  is  best  known 
to  posterity  as  one  of  the  most  zealous  supporters 
of  the  Pagan  theology,  and  a  bitter  enemy  (tf 
Christianity.  His  principal  writings,  which  have 
survived  the  wreck  of  time,  are,  "  hts  Life  of 
Pythagoras,  Illustrations  of  Homer,  Commentaries 
on  Aristotle's  Logic,  and  Life  of  PloUnus."  These 
arc  characterized  by  much  erudition  and  a  species 
of  splendid  eloquence,  which  indicated  a  vitiated 
taste ;  as  well  as  by  the  absurdities  and  mysticism 
of  the  Eclectic  school.  Jamblichus  was  a  native 
Chalds,  and  pupil  of  Porphyry,  who  flourished 
the  commencement  of  the  fourth  century.  He  wi 
inferior  to  his  preceptor  in  eloquence,  but  of  equ 
learning  and  industry.  He  wrote  on  a  great  variety 
of  subjects,  the  chief  of  which  were  historical, 
philosophical,  and  mathematical  treatises.  But  the 
most  curious,  and  by  fur  the  most  valuable  of  his 
remains,  is,  his  celebrated  work  on  the  "  Mysteries 
of  the  Egyptians,  Chaldienns,  and  Assyrians,"  la 
which  are  found  references  to  and  extracts  from 
oriental  books  wliich  have  lung  since  perished.  In 
addition  to  tliosc  enumerated  above,  who  may  be 
considered  as  the  founders  or  principal  supporten 
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of  the  Ecl<^ctic  system,  there  were  not  a  few  of 
reputed  learning,  who,  though  not  pliilosophcrs  by 
profession,  embraced  and  advocated  ttic  Platonic 
philosophy,  as  taught  in  the  Alexandrian  school. 
Among  these  were,  Julian,  the  Roman  Emperor, 
Eusebius  of  Myndus,  llicrocles,  Proclus,  Isidore 
of  Gaza,  Macrobiu^,  and  Ammianus  Marcellinos, 
each  of  whom  wrote  in  defence  of  the  doctrines  of 
Platonism. 

169.  It  is  scarcely  possible  to  give  in  an  abridged 
form  a  distinct  conception  of  the  metaphysics  of 
this  schooL  The  following  outline,  collected  chicBy 
from  the  works  of  I'lotinus,  may  suffice  for  nur 
present  purpose.  The  opinions  of  the  Eclectic 
philosophers  respecting 


I.    TOE    DEITY. 

"  The  First  Principle  of  the  universe  is  not  the 
universe,  but  above  all,  and  tlie  power  of  all, 
whhout  which  nothing  could  be ;  which,  though  the 
fountain  of  being,  is  itself  incapable  of  division  or 
increase.  This  First  I'rinciplc,  the  cause  of  intel- 
lectual life,  the  source  of  essence  and  b^ng,  \g 
simple,  and  liaving  no  place,  has  neither  motion  nor 
rest.  It  is  infinite,  not  as  being  immense,  but  as  it 
is  one;  and  has  nothing  by  which  it  can  be  limited. 
Because  that  from  which  all  things  proceed  can 
permit  nothing  to  exist  better  than  itself,  it  is  the 
best  of  all  beings.  It  is  ci^sential  good,  most  fair 
and  beautiful ;  and  lieeause  it  is  in  itself  lovely,  and 
the  author  of  all  tliat  is  lovely,  it  is  the  beginning 
&nd  end  of  beauty.     No  attribute  is  to  be  ascribed 
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to  this  First  Principle  in  the  sainc  sense  in  wliich  it 
is  ascribed  to  other  beings,  but  in  a  manner  wholly 
inexplicable.  Its  nature  is  rather  to  be  comprehended 
by  profound  contemplation,  than  by  any  act  of  the 
understanding." 


11.     HISP,  son.,  AN'D  MATTER. 

"  From  this  First  Principle  procee<ls  mind 
intellect,  and  soul,  or   the  active  principle, 
primary  Eisentiai  Good  is  the  centre;  mind, 
light  emerging  from  it,  and  remaining  fixed  ;  sou 
the  motion  of  the  light  thus  emanating ;  uiid  bod] 
the  opaque  substance  illuminated  by  the  soul.     Tl 
second  principle,  mind,  is  necessarily  united  to  it 
source,  aiid  is  the  image  of  God,  bearing  such 
resemblance  to  him  as  light  bears  to  the  sun. 
is  produced  by  the  energ)'  of  the  first  principle, 
is  the  excited  power  of  vision,  reflection,  or  intelli- 
gence.    This  second  principle  being  produced,  its 
energy  producex  withiu  itself  the  fair  universe  of 
ideas,  or  intelligible  natures,  whence  it  comprehends 
a   plenitude  of  all   things   as   essential   principles, 
before  they  exist  as  material  sulutances. 
.. "  From  the  emanative  energy  of  mtHd  is  produced 
JOtt/,  or  the  active  principle  of  life.     Tliis  divine 
principle  is  the  fountain  whence  all  life  is  derived. 
It  aubsisLi,  as  well   as  intellect,  within  the  diviD^^ 
essence,  and    is  therefore  supramundane.     This  ^| 
the  immediate  source  of  the  principle  which  animates 
or  resides  in  the  world,  and  which   is  difTuscd  in 
vorioua  portions  through  all  aniiuatvd  nature. 
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"  Matter  is  the  receptacle  and  subjectof  forms,  but 
has  in  itself  neither  figure,  quality,  magnitude,  nor 
place,  and  can  therefore  only  be  defined  negntJyely. 
Nevertheless  it  is  not  a  mere  name,  but  truly  exists 
as  the  basis  of  qualities.  Mutter  exists  potentially, 
and  has  so  existetl  from  eternity — bodies  actually, 
frith  their  peculiar  chaructcrs,  forntii,  modes,  and 
periods  of  existence." 


111.    TUe  WORLD. 

"  There  never  was  a  time  when  matter  and  form 
existed  separately,  or  when  the  universe  was  not 
animated.  To  supjKisc  the  formation  of  the  universe 
the  effect  of  chance,  is  absurd.  The  world  Is  to  be 
conceived  of  as  having  always  existed,  and  mind  as 
prior  to  it ;  not  in  the  order  of  time,  but  of  nature ; 
and  therefore  as  the  eternal  and  necessary  cause, 
both  formal  and  efficient,  of  its  existence.  The 
sensible  world  is  produced  after  the  pattern  of  the 
intelligible,  by  the  energy  of  mind  pouring  forth 
some  of  its  own  nature  upon  matter,  and  hereby 
giving  it  the  first  unconscious  principle  of  motion 
and  form.  The  world  contains  superior  and  inferior 
regions ;  the  former  of  which  arc  inhabited  by 
subordinate  divinities,  genii,  heroes,  &c.;  the  latter, 
by  men  and  inferior  animals:  because  the  world 
includes  every  thing  within  itself,  so  that  there  is 
■  nothing  into  which  it  can  be  changed,  nor  any 
I  external  force  by  which  it  can  be  dispersed  or 
I  anniliilated,  it  must  be  perpetual  in  its  duration." 
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IT.    THE  HUMAN  SOIX. 

"  The  soul  of  man,"  according  to  the  Eclectic 
system,  "  is  derived  from  the  supramtiudsnc  soul, 
or  first  principle  of  life,  and  is,  iu  this  respect, 
sister  to  the  soul  of  the  >vorJd.  Souls  are  not  in 
the  body  as  their  place,  nor  as  their  recqjtacle, 
nor  as  their  suhject,  nor  as  part  of  a  whole,  nor 
as  form  united  to  matter,  but  simply  as  the  ani- 
mating principle;  for  it  is  in  this  respect  only  that 
we  are  conscious  of  the  presence  of  the  soul. 
The  power  of  the  soul  is  diffused  through  c»-cry 
part  of  the  body;  and  though  it  be  said  to  reside 
in  its  chief  instrument — the  brain,  it  is  incorporeal, 
and  exists  entirely  every  where  xvithin  the  sphere  of 
its  energy.  Partaking  of  the  nature  of  rejil  being, 
it  is  immutable.  It  is  the  principle  of  motion, 
moving  itself,  and  communicating  motion  to  bodies. 
The  vices  and  sufferings  of  the  soul  are  wholly 
derived  from  its  union  with  the  body." 

V,    A  FOTtfRE  STATE. 


**  Sonls,  in  the  periodical  revolutions  of  nature, 
separate  thcmselTes  from  the  great  first  principle 
of  life,  and  descend  into  the  lower  regions  of  the 
world.  In  their  passage,  they  attract  to  them- 
Bclves  an  ethereal  vehicle,  and  at  last  sink  into 
■  animal  bodies,  as  into  a  cavern  or  sq)ulchre-  But 
when,  by  the  power  of  reminiscence,  they  again 
turn  themselves  to  the  contemplation  of  intelUgiUc 
and  divine  natures,  they  regun  their  freedom.    For 
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though  the  Deity  is  not  known  by  sense  or  rea- 
soning, yet  by  a  kind  of  intuition,  superior  to  all 
jciencc  and  wisdom,  the  soul  can  see  God  in  his 
real  nature.  Tliis  vision  of  God  having  been 
enjoyed,  it  will  lament  its  impriKonineut  in  the 
body,  and  rejoice  in  the  prospect  of  that  emanci- 
pation which  is  effected  at  death,  when  it  ia  per- 
mitted to  returji  to  the  Divine  Nature  wltence  it 
proceeded.  After  death,  the  souls  of  men  pass 
into  other  animals,  or  ascend  into  superior  regions, 
or  are  convert^l  into  demigods,  and  beings  of  a 
higher  order,  accordiitg  to  their  present  state  of 
deplemeot  or  of  purification." 


170.  Such  were  the  principal  tenets  of  the  Ammo- 
nian  school  of  philosophers  on  metaphysical  subjects; 
from  which  it  will  appear,  tliat,  though  some  light 
was  derived  from  the  Jewish  and  Christian  reve- 
lations, their  system  was  chiefly  made  up  of  Pla- 
tonism  'and  Ilindilism,  rendered  still  more  obscure 
and  visionary  by  a  thousand  subtle  distinctions  and 
vain  imaginations  of  their  own  invention.  The 
preceding  summary  of  the  metaphysical  opinions 
of  the  Eclectic  philosophers,  has  been  taken  from 
the  more  extended  view  of  the  system,  which  the 
learned  Brucker  has  introduced  into  his  "  History 
of  Philosophy,"  and  which  be  appears  to  have  col- 
lected with  much  fidelity  from  the  works  of  the 
principal  writers  of  that  school,  particularly  those 
of  Plotinus  and  Jamblichus.     Brief  as  is  the  sketch 
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which  has  beon  given,  it  is  evident  that  these  far- 
famed  philosophers  frequently  lost  themselves  in 
abstractions,  and  veiled  tlieir  i^orancc  in  a  cloud 
of  tcnns,  to  which  neither  they  nor  their  readers 
could  attach  any  intelligible  ideas;  that,  with  a 
few  important  truths,  were  blended  multitudes  of 
gross  and  palpable  errors;  and  that,  in  defiance 
alike  of  the  sober  dictates  of  reason,  and  the  autho- 
rity of  Revelation,  with  which  they  were  or  migl 
have  been  acquainted,  they  gave  themselves  up 
vain  imaginations;  thus  justifying  the  testimoi 
borne  respecting  them  by  an  in.'<pired  Apostle^ 
"  esteeming  themselves  wise,  they  became  fools." 


Section  I 


ON    THE    ORIGIN    AND    PROGRESS    OP    ETHICAL    SCIENCE 
AMONG  TOE  PHII.OSOPHEUS  OF  GREECE  AND  ROME. 

171.  Ai.THoroa  many  oges  elapsed  from  the  first 
cWUization  of  the  Grecian  colonies,  before  the 
moral  maiims,  inculcated  by  the  earlier  phi- 
losophers, and  to  which  they  owed  much  of  their 
celebrity,  assumed  a  systematic  form;  yet  never  has 
there  l>ecn  a  period  in  which  the  moral  relations 
of  mankind,  both  towards  the  Supreme  Being, 
and  those  of  their  own  species,  have  not  engaged 
the  attention  of  the  intelligent  and  the  wise. 
Whence  those  notions  of  morality  were  derived 
in  the  infancy  of  society ;  whether  from  a  priniary 
divine  revelation,  handed  down  by  tradition;  or 
whether  from  tlie  deductions  of  human  reason, 
or  whether  by  intuition,  it  is  not  our  present  busi- 
ness to  inquire.  Whatever  opinion  may  be  formed 
of  the  source  or  medium  of  communication,  none 
can  deny  the  fact  itself.  It  is  sufficient  for  the 
present  to  statu,  as  a  matter  of  history,  confirmed 
I  by  all  the  records  of  antiquity,  that  such  elements 
I  of  moral  science  are  known  to  have  existed  among 
I     all  nations,  and  in  every  stage  of  civilization,  from 


I 


tl8 


ANCIENT  RTH1C8. 


Cpart  n. 


the  rudest  and  most  barbarous,  to  the  highest 
degrees  of  intellectuftl  refinement.  Long  before 
any  considerable  advances  were  made  in  physical 
ciencc,  it  is  well  known  that  many  moral  apologues 
were  invented,  and  many  ethical  ma\ims  promul- 
gated for  the  instruction  of  mankind.  An  allusion 
has  already  been  made  to  several  Pcrsiau,  Cliinesc, 
Hindoo,  and  Arabian  philosophers,  as  well  as  to 
those  who,  by  way  of  umincncc,  were  designated 
*'  the  Wite  Men  of  Greece,"  who,  if  they  have  any 
claim  whatever  to  the  title  of  philosophers,  must 
evidently  belong  to  the  ethical  cla:is. 

172.  The  first  among  the  Greeks  who  made  any 
approach  towards  the  arrangement  of  a  system  of 
etliics,  was  the  celebrated  pliilosopher  of  Samos,  to 
whom  frequent  rcfcrenee  has  been  already  made, 
as  the  founder  of  the  Italic  sect,  and  who  was 
conffsseilly  one  of  the  greatest  men  of  antiquity. 
The  moral  instructions  of  Pythagoras,  it  is  true, 
like  those  of  his  predecessors,  were  not  drawn  up 
in  a  didactic  form.  They  consisted  rather  a5 
aphorisms  and  sententious  maxims,  insulated  from 
each  other,  and  having  little  pretension  to  order  or 
arrangement;  yet  they  were  classed  under  general 
heads,  and  formed  into  a  kind  of  moral  svstem. 
Whether  the  honour  of  this  classification  belong* 
to  Pythagoras  himself,  or  was  borrowed  by  him 
'from  some  unknown  oriental  philosopher,  has  been 
questioned;  but  it  is  certain  that  ke  was  the  first 
among  the  Greeks  who  attempted  to  promulgate 
the  outlines  of  a  moral  system,  in  which  the  por- 
ficmal    and   social  virtues   wore   arranged   in    their 
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natural  order,  'j'hts  is  affirmed  on  the  high  autbo- 
ritjr  of  Aristotle,  who  asserts,  that  the  philosopher 
of  Samos  was  the  first  of  the  ancients  who  under- 
took to  treat  distinctly  of  the  nature  of  virtue, 
Li  he  divided  into  two  great  branches,  public 
priTatc;  the  former  comprehending  all  those 
i  which  men  owe  to  each  other,  and  the  latter 
which  they  owe  to  thcmsclrcs.  Under  ttie 
rof  private  virtues,  he  entimerated  "  institution 
lucation,  silence,  abstinence  from  animal  food, 
-ode,  temperance,  and  prudence;"  concerning 
of  which  many  didactic  rules  were  given  to 
tsciplcs.     Among  the  public  or  social  virtues 

l~ enumerated    "  conversation,  fricndiliip,   reli- 

B  worship,  reverence  for  the  dead,  and  Icgis- 

^^K  - 1."  Two  methods  of  conrcyitig  this  rtwral 
^^^  Action  were  adopted;  one,  that  of  proverbial 
n^  ms,  short,  and  ea^y  of  remembrance ;  the  other, 
V  of  mystical  symbols,  some  of  which  were  ox- 

I  igly  curious,  and  only  to  be  understood  by  the 

■  ted.* 

I  i.  The  next  important  sra  in  the  history  of 

■  It  ethics,  was  that  in  which  Socrates  flourished, 
I  lands  pre-eminent  among  the  philosophers  of 
P  thfs  de))artment.     He  was  the  first  of  the  pagan 

philosophers,  who  Itud  down,  as  the  basis  of  all  his 
mora)  instruction,  a  regard  to  the  authority  of  the 
Supreme  Legislator.    In  his  lectures  and  discourses, 

*  A  (uD  uceuni  of  tlteic,  colUctcd  chiefly  (rom  the  nriling* 
of  I>i(^ean  Liertnii,  is  given  by  Stanley,  in  his  History  of 
FltiloKifihpra. 
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(as  far  as  they  can  be  collected  from  the  writings  of 
Plato  and  Xcnophon,)  he  seems  to  have  kept 
view  one  great  object,  namely,  t«  impress  the  mind 
of  his  disciples   with  sublime  conceptions  of  t 
character  and  moral  administration  of  the  Deit 
and  on  this  ground  to  rest  the  obligation  of  intelU 
gent    and    accountublc    beings  to   practise  every 
private  and  social  virtue.   The  principles  of  virtuoui 
conduct,  he  contended,  were  in  reality  the  /aivs  e^ 
'Gad,  which  are  alike  binding  on  all  mankind,  and 
can  never  be  violated  with  impunity.      The  chief 
argunjcntB  by  wliich   this  position  was  supported, 
were  derived  from  the  instances  of  moral  retribution 
which  continually  occur   both    in    the  history  of 
nations  and  individuals.     As  far  as  the  opinions  of 
this  celebrated   moral   philosopher,  on   the  much 
agitated  question  respecting  the  nature  and  grounds^j 
of  moral  obligation,  can  be  collected  from  the  testt|H 
mony  of  his  disciples,  (for  Socrates  himself  left  no 
writings  behind  him,)  they  seont  to  have  amounted 
to  this,  that  "  there  is  in  every  man  a  conscieHC^, 
or  what  modem  ethical  writers  have  termed,  a  mortd 
taue,  wliich  clearly  points  out  to  him  the  distinctioa 
between  right  and  wrong,  and  enables  him  in  every 
given  case   to  discriminate  virtue  from  vice;    but 
that  the  will  of  the  Supreme  legislator,  as  made 
koown  in  his  laws  engraven  on  the  conscience,  con* 
stitutes  the  sole  ground  of  duty  and  moral  obli- 
gation." 

174.  The  philosophical  system  of  Socrates  (if 
system  it  may  be  called)  was  practical  rather  than 
theoretical  or  speculative.     Its  principal  divisions 
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have  been  thus  arranged.  "  Man  may  cither  be 
considered  as  an  indiridual,  or  as  the  head  <tf  a 
Jamily,  or  as  a  member  of  tlte  commomvealth.  Hence 
arise  the  three  great  branches  of  moral  science, 
comprehended  under  the  general  terms,  ethics, 
ceconomict,  and  polittce.  Each  of  these  has  its 
appropriate  virtues  and  vices,  which  it  is  the 
business  of  true  philosophy  to  discover  and  make 
known  to  mankind."  It  docs  not  appear  that  any 
more  minute;  clas^siBcation  of  personal,  relative,  or 
social  virtues  was  attempted  by  this  philosopher; 
but  a  great  variety  of  excellent  maxims  in  morality 
arc  attributed  to  him  on  the  several  topics  of 
Piety,  Obedience  to  superiors.  Constancy,  Tem- 
perance, Liberality,  Patience,  Magnanimity,  Truth, 
Justice,  Friendship,  Patriotism,  with  many  others. 
The  form  in  which  these  moral  aphorisms  have  been 
preserved,  is  that  of  sententious  answers  said  to  have 
been  given  to  questions  proposed  by  his  disciples 
and  friends.  From  this  peculiarity  in  his  mode  of 
communicating  didactic  instruction,  all  subsequent 
philoiiophers,  who  had  recourse  to  dialogue,  wctc 
said  to  have  adopted  the  Socratic  method ;  which, 
however  suited  to  moral  and  practical  subjects,  was 
a  most  inappropriate  medium  by  which  to  carry  on 
abstract  and  metaphysical  reasonings.  A  powerful 
impulse  was  given  to  moral  science  by  the  personal 
instructions  of  Socrates,  the  effects  of  which  were 
apparent  long  after  his  death,  especially  in  the 
Academic  sects.  Many  important  questions  con- 
nected with  this  department  of  human  knowledge 
b^an  to  be  agitated  and  publicly  discussed  in  the 
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schools,  of  wliich  the  foUowinf;  are  specimens. 
"  What  is  the  criterion  of  virtue  ?  whence  is  it 
derived  ?  and  what  will  be  its  results .'  What  is 
good  I  What  the  distinction  between  natural  and 
moral  good  .'  What  the  chief  good  ?  Wherein 
does  happiness  consist  7  Is  pain  to  be  accounted 
s  good  or  an  evil  r  To  tliese  and  many  similar 
ethical  questions,  widely  difiercnt  answers  were 
given  by  the  Platonitfs,  the  Perijiatetie*,  the  Ejmcm^ 
reatm,  and  the  Stoics,  the  distinguishing  features  i 
"of  whose  respective  moral  systems  will  be  briefljtj 
adverted  to  in  the  following  sections. 


Sectiok  II. 

OS   THE    ETHICS    OF    PLATO   AND   THE    ACADEMICS. 

175.  It  does  not  appear,  from  the  writings  of' 
Plato,  that  he  formed  any  dintiuct  ethical  syatenif 
though  many  of  his  dialogues  treat  of  moral  sub* 
ject«.  These,  it  is  probable,  were  chiefly  derived 
Irom  the  didactic  in^tr uctioris  of  his  illustrious  pre- 
ceptor, but  greatly  modiBed  and  obscured  by  the 
metaphysical  speculations  in  which  he  so  freely  in- 
dulged. Tlic  most  important  topics  discussed  in  his 
ethical  writings  relate  to  the  eliief  good,  the  nature 
of  virtue,  the  moral  influence  of  the  passions,  and  ^ 
the  social  duties  of  life.  ^M 

The  Chief  Good  oonsLits  in  the  contemplation  of  ~ 
fHiitd,  a  term  used  to  express  the  Supreme  Intelli- 
gence.   All  the  subordinate  degrees  of  goodness  are 
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only  SDch  as  they  approxlniatv  to  the  chief  good. 
That  faculty  of  our  nature  by  which  this  resem- 
blance is  to  be  attaiDcd  is  Reason ;  and  it«  several 
motlitications  arc  the  fair,  the  venerable,  the  amiable, 
the  proportionate,  and  the  happy.  Of  those  things 
which  men  ore  accustomed  to  call  good,  such  as 
beauty,  strength,  riches,  and  the  Ukc,  none  are  such 
any  farther  than  they  lead  to  the  practice  of  vii'tue. 
These  ore  termed,  by  way  of  distinction,  mortal 
good,  on  account  of  their  imperfect  nature  and 
transitory  duration ;  but  beatitude,  or  ha]>pincs;s, 
which  was  considered  as  tlie  inseparable  couipunion 
of  Ttrtue,  is  a  divine  and  immortal  good,  worthy  of 
the  pursuit  of  intelligent  beings,  and  producing  a 
resemblance  to  the  gods.  To  this  chiel'  good,  the 
souls  of  philosophers  are  elevated  after  death ;  they 
are  replenished  with  these  inexhaustible  treasures; 
they  arc  admitted  to  divine  entertainments ;  they 
range  at  large  amidst  the  boundless  regions  of  truth, 
and  look  down  with  contempt  on  those  who  are 
satisfied  with  earthly  shadows  and  mireal  good. 
He  alone  who  has  attained  to  the  knowledge  of  the 
first  good,  is  happy ;  and  the  end  of  this  knowledge 
is  to  render  man  as  like  the  Great  Intelligence  aa 
human  nature  is  capable  of  becoming. 

176.  Virtue,  according  to  the  definition  given  by 
Plato,  consists  in  resemblance  to  the  Deity.  U 
is  the  brightest  perfection  of  human  nature.  \U 
influence  extends  to  the  whole  character,  and  it 
constitutes  the  brightest  ornament  of  man.  Some  of 
th«  rirtucs  exert  tlMnr  influence  on  the  rational, 
others  on  the  animal,  and  others  on  the  sensitive 
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parts  of  our  nature :  of  the  former,  the  cardinal 
virtue  in  pnulence,  by  which  was  meant,  the  dis- 
crimination of  moral  good  and  evil ;  of  the  second, 
temperance,  or  the  due  regulation  of  our  dcures  and 
appetites ;  and  of  the  third,  fortitude^  or  the  sub- 
jection of  our  feelings  to  tJie  command  of  reason 
and  the  dictates  of  conscience.  From  the  combined 
influence  and  operation  of  these,  arises  a  fourth  cat 
dinai  virtue,  ^V«/;W',  which  is  chiefly  excrdscd  in 
social  relations  of  life.  Hcside  this  more  genera 
classiflcatiou  of  virtue,  many  subordinate  distinction 
were  made  by  the  Platonists,  such  as  perfect  and 
imperfect,  necessary  and  voliintjiry,  personal 
relative,  with  many  others.  But  the  most  defcctii 
and  dangerous  part  of  tttc  moral  system  of  Plat 
was,  that  in  which  he  taught,  that  all  vice 
involuntary,  and  consequently  to  be  punished 
io  much  on  its  own  account,  as  because  of 
evil  it  brings  on  others  ;  while  on  the  other 
fae  maintained  that  virtue  is  to  be  pursued 
practised  for  its  own  sake,  and  not  merely  because] 
of  the  happiness  it  yields. 

177.  The  Paatiom  were  deflned  to  be  motions  ot\ 
the  soul  excited  by  some  apparent  good  or  evil, 
originating  in  the  irrational  parts  of  our  nature,  but 
capable  of  being  moderated  and  subdued  by  reason- 
All  the  passions  are  reiluced  to  two  simple  elenientt, 
pleosttre  and  pain,  or  joy  and  grief;  —  desire,  fear, 
hope,  and  all  other  mental  affections,  are  but  modifica- 
tions of  these.  They  are  excited  in  us  by  nature,  and 
form  a  part  of  our  constitution  :  but  the  degree  of 
tbeir  excitetoent  depends  on  the  circumstances  of  the 
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individual  who  is  afircted  by  them.  Some  of  the 
passkms  are  mild — sucli  as  pity,  mercy,  modesty,  and 
contentment ;  others  violent — as  anger,  terror,  love, 
and  hatred ;  while  some  partake  of  a  mixed  charac- 
ter, 'i'he  moderate  iuduljrcncc  of  the  passions  i» 
virtuous — their  excess  alone  is  vicious. 

178.  The  ttocial  t'trtues  are  chiefly  delineated  in 
connexion  with  political  maxims,  and  the  rules  laid 
down  for  the  administration  of  a  perfect  common- 
wealth. Friendship  consists,  accordiiijf  to  the  Pla- 
tonic philosophy,  in  reciprocal  benevolence.  It  \& 
that  disposition  which  prompts  its  possessor  to  feel 
as  coUcitous  for  the  happiness  of  another,  as  his  own. 
Tlie  good-will  of  parents  to  their  children,  and  the 
affection  of  kindred  to  each  other,  arc  but  different 
exhibitions  of  this  social  virtue.  Love,  considered 
not  as  a  passion  but  a  branch  of  social  duty,  was 
contemplated  as  of  three  kinds,  namely,  "  /loncif, 
dishoneit,  and  mean."  The  honest,  or  honourable, 
contemplates  only  the  mind  and  its  virtuous  quali- 
ties ;  the  dishonourable  aims  only  at  sensual  in- 
dulgence, and  is  absolutely  brutish ;  the  mean 
regards  the  beauty  both  of  the  soul  and  body,  and 
therefore  occupies  a  meatt  place  between  the  two 
former.  In  society,  as  in  the  human  soul,  there  are 
three  parts  ;  keejters,  de/emiertt,  and  art'tficerx  :  t]ie 
first  includes  cliiefs  and  rulers,  whose  duty  it  is 
to  counsel,  direct,  and  govern,  answeriuf^  to  the 
rational  part  of  the  human  soul ;  the  second,  war- 
riors, whose  duty  it  is  to  defend  the  comuionwealtli 
by  their  military  prowess,  and  therefore  resemble 
the  active    powers  or  passions  of  the    soul;    the 
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tliird,  those  wlio  cultivate  the  arts,  or  are  cmploywl 
ill  the  ordinary  occupations  of  life ;  unci  tJiesc  arc 
compared  to  tlic  animal  apjwtites,  or  the  irrational 
part  of  the  soul.  The  perfection  of  gorenuncDt 
was  supposed  to  consist  in  each  of  these  performing 
their  appropriate  officer  and  relative  duties. 

179.  From  the  preceding  sketch  it  will  be  evident 
that  the  ethics  of  the  Platonic  school  were  partly 
derived  from  the  maxims  of  Pythagoras,  and  parti; 
from  the  moral  lessons  of  Socrates,  digested  into 
more  regular  system,  and  tinged  with  the  splendi 
colouring  of  Plato's  metaphysical  genius.  Dr.  E 
field  justly  remarks,  that  though  many  just  a 
sublime  sentiments  on  morals  are  found  in  t 
writings  of  Plato,  his  ethical  doctrine  is  in  soi 
particidars  defective,  and  in  others,  extrnragant 
and  absurd.  The  fanciful  notions  which  be  en 
tained  concerning  the  Divine  Nature,  the  world 
ideas,  and  matter,  seem  to  have  given  a  roman 
and  enthusiastic  turn  to  his  conceptions  on  mor: 
a  defect  which  may  be  in  part  ascribed  to  his  c 
nexion  with  the  Pythagorean  school,  but  which  was', 
perhaps,  chiefly  owing  to  the  peculiar  propensity 
his  genius  towards  metaphysical  fiction. 


Section  III. 


ON  THE  ETHICS  OF  ARlSTOTtB  ASI)  THE  PERIPATBTIO. 

180.  AniSTOTLE  was  a  disciple  of  Plato,  a  fact 
which  will  sufficiently  account  for  the  resemblance 
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between  their  moral  systems;  but  be  was  much 
more  of  a  theorist  than  his  illustrious  preceptor,  and 
I  this  may  serve  to  explain  their  principal  points  of 
(liflercnce.  The  same  minuteneMi  of  clasafication, 
the  same  love  of  Ycrbnl  <]i;((inctions,  which  have  been 
already  alluded  to  as  chiiracterising;  the  dtnlectic 
and  metaphysical  writings  of  Aristotle,  distinguisb 
no  less  Ids  ctliicul  treatises,  ten  of  which,  addresited 
to  his  son  Nichomachu.'i.  are  still  extant. 

The  whole  moral  theory  of  Aristotle  was  founded 
on  his  metaphj-sical  Hpeculotions,  relative  to  the 
nature  and  faculties  of  the  human  soul.  As  ho 
taught  that  the  soul  of  man  is  partly  rational  and 
partly  irrational  —  the  former  denoting  its  intellec- 
tual and  judicial,  and  the  latter  its  sentient  and 
active  powers ;  so  it  was  maintained  in  the  Peripa- 
tetic schools,  that  there  arc  two  classes  of  wrtiics, 
corresponding  with  this  arrangement  of  the  intellec- 
tual powers.  To  the  rational  part  of  the  soul 
belong  the  virtues  of  integrity,  /trudeitce,  w'mdom, 
with  many  others  of  a  similar  kind ;  to  the  irra- 
tional or  sensitive,  belong  temperatice,  Jorlitwle, 
and  the  like.  From  this  classification  of  virtue  or 
moral  good,  arose  another  distinction — theoretic  and 
praclical:  the  former  manifesting  iticlf  chiefly  in 
dehberation.andthelultcr  in  action.  Theoretic  virtue 
includes  in  it  the  right  use  and  exercise  of  the  powers 
of  the  understanding;  practical,  the  pursuit  of  that 
which  is  right  and  good.  Theoretic  virtue  is  to  be 
acquired  by  medit.it)on ;  practical,  by  habit  and 
exercise.  The  former  of  these  was  placed  much 
higher  in  the  scide  of  virtues  than  the  latter,  inas- 
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much  as  reason  is  superior  to  ]>assion,  mid  because 
thv  undcrstaiidiiij^  is  tu  be  accouuted  the  nobl 
faculty  of  mill). 

181.  A  further  distinction  was  made  by  the  Peri 
patetics,    respecting  those   in    which  the    b<Hly 
principally  concerned,  and  those  which  are  extern. 
or  distinct  from  both.     For  example,  that  sjiccies 
gootl  which  in  the  body  is  termed  health,  in  the  soul 
is  temperance,  and  iu  externals,  riches:  or  what  i^H 
the  bmiy  is  strength,  in  the  sou!  is  magnanimity  i^^ 
and  in  extcnials,  -potcer:  or  what  in  tiie  body  is 
heauty,'\s  in  the  soul  rectitude,  or  justice;  and  in 
externals,  yri^nf/f^/).     Among  the  desirable   qusr 
litter  of  the  mind  are  enumerated — genius,  art,  wit 
wisdom,  science,  prudence ;    among  those  of 
body,  health,  vigour,  beauty,  strength,  and  or 
Houndncss  ;  and  among  the  external  advantages 
riches,  fame,  power,  friends,  kindred,  and  counli 
Some  kinds  of  good  arc  desirable  on  their  of 
account,   others  because   of  their    influence 
tendency ;  some    should  be  sought  for  our  own 
sakes,    and    some    for   the   advantage    of   others ; 
some  are    to  be  contemplated  as  means,  others  ai, 
ends ;    some   arc  honourable — ai  God,  or  parents, 
and    princes,  —  others    laudable,   as    liberty    and 
empire;  others  proBtahle,  as  health,  science, 
raory.  Sec.  Stc. 

182.  The  Passions  were  subdivided  into  thre^^ 
classes — the  good,  the  eci/,  and  the  mean,  or  tboi^l 
which  occupy  a  middle  place,  being  in  themsclvc^^ 
considered  neither  nrtuous    nor  vicious.      Of  the 
first,  were  enumerated,  friendship,  benevolence,  il 
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dignation,  elmmc,  confidence,  compassion ;  of  the 
second,  envy,  malevolence,  and  contumely ;  of  the 
last,  grief,  fear,  anger,  joy,  and  desire.  Each  of 
these  was  ramified  into  almost  innumerable  subor- 
dinate branches,  which  evince  more  the  ingenuity 
of  their  inventor,  than  answer  any  valuable  purpu.sc. 
The  principal,  and  perhaps  the  most  important, 
feature  of  the  moral  system  of  Aristotle,  was  that 
which  represented  all  virtue  as  consisting  in  the 
careful  avoidance  of  every  extreme,  whether  of 
excess  or  defect;  and  in  steadily  pursuing  the 
middle  track.  Thus,  fortitude  is  the  virtuous 
medium  between  hardihood  and  timidity ;  meek* 
iicss.  between  wrath  and  inseimbility ;  liberality, 
between  prodigality  and  penuriousness ;  magnifi- 
cence, between  ostentation  and  meanness ;  modesty, 
between  impudence  and  basbfuhiess ;  urbanity,  be- 
tween rusticity  and  haughtiness ;  truth,  between 
detraction  and  boasting;  and  friendship,  between 
dotage  and  enmity.  Ity  these  and  many  similar 
examples,  Aristotle  inculcated  on  his  son  what 
seems  to  have  been  witli  him  a  fundamental 
principle  in  morals,  that  all  virtue  consisted  in 
the  moderate  use,  and  all  vice,  in  either  an  excess 
or  defect  of  the  same  quality. 

183.  With  respect  to  hapj»ness,  it  was  taught 
in  the  Peripatetic  school,  that  it  was  not  to  be 
sought  for  its  own  sake ;  that  it  is  the  certda 
and  neccessarj'  result  of  a  conduct  eonfomiable  to 
virtue;  and  that  though  the  felicity  which  arises 
from  the  enjoyment  of  wealth  or  honours  is  not 
to  be  despised,  iluit  is  incomparably  superior,  and 
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may  be  properly  designated  perfeet  and  ditine, 
which  springs  from  the  performance  of  virtuous 
actions. 


Section  IV. 


ON   THE   BTHICS  OF   ZENO   AMD    TUB   STOICS. 

184.  None  of  the  ancient  sects  of  philosophers 
boasted  more  of  the  excelleoce  of  their  moral 
system,  or  made  Iiigher  pretensions  to  exalted  and 
disinterested  virtue,  than  the  Stoics;  and  it  must 
be  acknowledged  that  some  of  the  be^t  maxims  and 
rules  of  moral  conduct  known  to  the  Pagan  world, 
are  contained  in  the  practical  works  of  the  most 
celebrated  philosophers  of  this  sect.  The  principle 
on  which  the  entire  ethical  system  of  the  Stoics  wu 
founded,  and  which  pervades  all  itj  parts,  is,  that 
**  the  great  end  of  existence,  and  the  only  rule  of 
virtue  is,  to  lite  according  io  nature,"  that  is,  in  con- 
formity with  that  irreversible  law  of  fate  by  which 
all  beings,  divine  and  human,  are  controlled  and 
governed.  For  since  man,  as  wa;^  before  stated,  b 
a  part  of  the  Deity,  and  an  image  of  the  world,  it 
becomes  him  to  live  as  a  part  of  the  great  whole, 
and  accommodate  all  tiLs  pursuits  to  the  general 
arrangement  of  nature.  This  principle  is  stated 
differently  by  different  philosophers  of  this  sect,  but 
it  perpetually  recurs  in  one  or  other  form,  in  all 
their  ethical  writings.  Thus  Chr)-»ippu8  taught, 
that  "  Dien  ought  to  live  according  to  the  experience 
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of  natural  events ;"— Clcaiitho,  that  "  tbey  shoulU 
follow  the  nature  common  to  all  men ;" — Diogenes 
o(  Babylon,  that  "  they  should  conform  to  the  reason 
and  law  of  life;" — Panoetius,  that  "they  should 
yield  to  the  impressions  of  nature;" — and  Posidonius 
yet  more  distinctly,  that  "  they  should  contemplate 
truth,  follow  nature,  and  imitate  God,  by  making 
the  eternal  reason  and  immutable  law  of  the  universe 
the  rule  of  their  actions."  Thus,  to  live  according 
to  nature,  (in  the  Stoical  occcptatiou  of  that  phrase, 
which  was  widely  different  from  its  meaning  in 
popular  language,)  is  the  essence  of  virtue  and  of 
true  happiness.  This  general  principle  being  pre- 
mised, all  the  other  parts  of  the  moral  system  taught 
by  Zeno  and  his  followers,  obviously  arise  out  of  it. 
Appetites  ore  innate  principles  according  to  nature. 
Passions  arc  either  morally  good  or  evil,  as  they 
act  in  conformity  with,  or  in  opposition  to,  the 
great  law  of  nature.  Wisdom  and  virtue  are  those 
dictates  of  the  understanding,  and  those  actions 
resulting  from  them,  «hich  arc  in  accordance  with 
nature ;  and  evil,  in  all  its  various  modifications,  is 
that  which  is  contrary  to  nature.  Happiness  is  the 
end  assuredly  to  be  obtained  by  living  according  to 
nature. 

I8fi.  If  from  this  general  classification  of  the 
principal  divisions  of  moral  science,  we  proceed  to 
a  more  particular  detail,  it  will  be  found  that  this 
rule  was  intended  to  be  of  universal  application. 
The  two  predominant  appetites  of  all  beings,  are, 
to  preserve  themselves,  (this  being  a  law  of  tlicir 
nature,)   and    to   obtain    those   things   which   are 


I 


sse 


AHCIBNT   ETHICS. 


[^PAUT  II. 


according  to  their  nature,  and  therefore  calculated 
to  impart  happiness.  Those  afieotiomi  and  po^siom 
are  virtuous  and  f^ood,  which  urge  us  onward  to 
the  pursuit  and  acquisition  of  that  which  nature 
approves,  or  which  deter  us  from  an  opposite  course 
of  conduct,  such  as  constancy,  joy,  contentment, 
delectation,  cheerfulness,  equanimity,  &c.  On  the 
contrary,  those  passions  arc  vicious  which  are 
'*  preternatural  motions  of  the  soul,"  "  inward 
commotions,  averse  from  right  reason  and  contrmy 
to  nature,"  such  as  excessive  desire  or  fear,  both  of 
which  are  incompatihle  witli  philosophy  and  virtue. 
The  four  primary  passions  of  this  class  are,  grief, 
pleasure,  fear,  and  desire,  under  each  of  wliich  many 
others  are  enumerated,  the  indulgence  of  which  v/as 
represented  as  indicative  of  weakness  and  vice. 
Hence  arose  one  of  the  chief  peculiarities  of  the 
Stoical  system  of  morals,  namely,  that  which  nun»- 
bercd  pleasure  and  pain  among  things  indifferent, 
which  ought  in  no  degree  to  affect  the  happiness  of 
a  wise  man.  Since  pain,  in  its  ordinary  acceptation, 
is  an  aSection  of  the  body,  and  not  of  the  mind— 
niid  since  it  is  proved  by  experience  not  to  I*  con- 
trary to  the  law  of  our  nature — it  is  not  to  be 
accounted  an  evil ;  it  may,  in  some  cases,  be  deemed 
a  good ;  and  a  true  philosopher  may  be  as  happy 
in  the  midst  of  bodily  torture,  as  on  beds  of  down. 

186.  Ttie  virtues  were  divided  by  the  Stoics,  as 
well  as  the  Peripatetics,  into  two  classes,  the  con- 
templative and  the  practical,  some  of  which  are 
primary,  and  others  subordinate.  The  primary  arc, 
prudence,  temperance,  fortitude,  and  justice,  each  of 
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which  has  many  others  proceeding  from  it,  as  streams 
from  a  fountain.  The  contemplative  virtues  relate 
to  truth ;  the  practical,  to  the  conduct  of  life.  Hut 
the  most  remarkable  and  pernicious  part  of  tlieir 
moral  system,  was  that  which  asserted  the  equality 
of  all  virtues  and  vices.  As  there  is  no  medium 
between  a  straight  line  and  a  curve,  so  it  was 
maintained,  that  every  virtuous  action,  being  in 
exact  conformity  with  the  law  of  nature,  must  be 
alike  good ;  otid  every  vicious  act,  being  a  deviation 
from  nature,  must  be  alike  evil.  This  tenet  of 
the  Stoics  formed  a  most  vulnerable  part  of  their 
s>'stem,  and  furnished  a  frequent  theme  of  ridicule 
to  the  satirical  poets. 

Under  the  head  of  C^ceg,  or  relative  duties, 
many  useful  and  many  trillirig  distinctions  were 
introduced.  The  general  classihcation  of  moral 
duties  was  both  just  and  natural,  being  all  included 
in  those  which  respect  God,  mankind,  and  ourselves ; 
but  in  the  minute  detail  of  these  relative  duties,  the 
miserable  deficiency  of  Pagan  morality  abundantly 
appears,  since  they  originated  in  pride  and  selfish* 
ness,  and  led,  in  their  practical  results,  to  duplicity, 
dis^mulation,  and  impiety. 


ON   THE   ETHICS  OF  THK   EPICURBAN   SECT. 


Section  V. 


187.    The  next  of  the  Grecian  sects,  whose  moral 
system  claims  particular  attention,  both  on  account 
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of  its  celebrity,  and  iu  influence  on  the  state 
society  during  a  long  scries  of  age:«>  is  tliat  of 
EptcHTus.  It  ha^  been  generally  represented  as  the 
most  exceptionable,  botb  in  principle  and  practice, 
of  all  the  ethical  systems  of  antiquity.  How  far 
this  statement  is  justified  by  facts,  will  appear  fro: 
the  following  summary  of  its  distinguishing  tenets. 

Epicurus  taught  that  happiness  is  the  great  end 
of  life,  tliat  wiiich  should  be  constantly  pursued  foe 
its  own  sake,  and  to  wliich  every  other  considcratioi 
should  be  subordinate;  that  the  reason  why 
fait    in   their   pursuit  of  this  object  is,  that   they 
mistake  it«  nature,  atid  the  source  irom  wliich  aloi 
it  can  be  derived  : — that  the  highest  degree  of  ha; 
pincss  to  wliich  man  can  attain,  is  that  state, 
wliich  the  greatest  measure  of  physical  good,  and! 
the   least  of  phywcal    evil,   is  experienced:  — 
pleasure  being  in  its  own  nature  a  good,  and 
an  evil,  the  one  is  to  he  pursued  to  the  utmost,  an' 
the  other  avoided ;  not,  however,  as  it  relates 
single   actions   or   individual  character,    but   wi 
reference  to  the  whole  course  of  human  existcni 
and  the  general  moss  of  society : — that  the  use 
the  rational  faculties  of  our  nature  chiefly  const 
in  forming  tbis  estimate  correctly,  so  as  to  make  a 

twise  choice,  by  preferring  that  which,  on  Ike  whole, 
will  yield  the  highest  enjoyment,  or  by  which  we 
may  avoid  a  greater  degree  of  pain  and  suffering. 
The  Epicurean  doctrine  concerning  happiness,  tliua 
interpreted,  may  perhaps  be  considered  (in  theory 
at  least)  as  not  more  objectionable  than  any  other 
of  the  hoatben  ethical  systems;  but  in  practice  it 
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became  highly  injurious,  subversive  alike  of  socia] 
and  private  virtue,  an  incentive  to  every  crime, 
and  a  pander  to  every  species  of  profligacy  and 
licentiousness. 

188.  Tlic  Epicurean  philosophers  further  mwn- 
taincd,  that   pleasure    is  of  two  kinds,  which   are 
essentially  distinet  in  their  iiattu-c,  and  the  sources 
from  which  tliey  proceed.     The  one  consists  in  rest, 
both  bodily  and  mental,  in  a  state  of  perfect  and 
uninterrupted  quiescence ;   the  other  in  exciiement 
and  emotion,  in  vivid  sensations  and  highly  impas- 
sioned feelings  of  the  mind.  The  former  of  these  was 
comridered   most   desirable  and    excellent,  because 
accorduig  best  witli  the  Intellectual  part  of  our 
nature,  which  far  excels  the  sensitive  animal.     No 
good  attainable  by  man  is,  therefore,  to  be  accounted 
greater    than   bodily  ease  combined  with  mental 
trattquillity.    Arguing  on  these  premises,  Epicurus 
taught,  that  the  practice  of  virtue  Is  essential  to  true 
enjoyment,  because  that  alone  can  induce  serenity  of 
mind  and  intellectual  repose ;  that  a  steady  course 
of  virtuous  conduct  will,  on  the  whole,  secure  the 
greatest  possible  degree  of  felicity ;    that,  as  the 
neglect    of   temperance,  continence,    and    similar 
virtaes,  leads  to  pun  and  disease  of  body,  so  to  dis- 
regard prudence,  fortitude,  justice,  and  the  like,  is 
to   ensure  mcnlul  anxiety  and  suffering.     On  the 
same  ground,  mo<Ieration  was  recommended  in  the 
pursuit  of  riches  and  honour;  the  regulation  and 
subjection  of  the  turbulent  passions  were  enjoined ; 
the  exercise  of  ilie   social  virtues   of  compassion, 
benevolence,  sympathy,  and  gratitude,  was  ineid- 
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catcd,  as  yielding  the  most  pleasurable   emotic 
without  disturbing  the  tranquillity  of  the  soul. 

189.  I'he  basis  of  the  system  being  tlius  laid  in 
inculcating  the  pursuit  of  happiness  as  the 
end  of  life,  and  tlic  practice  of  virtue  as  the  surest' 
means  of  obtaining  it,  the  philosijphcrs  of  this  sect 
proceeded  to  a  classification  of    the  private   and 
social  virtues.    In  common  with  many  other  sects, 
they  considered  Prudence,  Temperance,  Fortitude 
and  Justice,  as  the  four  cardinal  virtues. 

Priulence,   which   consists  in  the    regulation 
human  conduct,  so  as  to  secure  the  greatest  possibl 
amount  of  enjoyment,  was  snbdividcd  into  prirat 
domestic,  and  civil;  or  that  which  relates  to  ourselrc 
to  our  families,  and  to  the  commonwealth.      TV 
peratice,  which  consists  in  self-government,  was 
variously  modified ;    so  as  to  include  sobriety,  in 
opposition  to  gluttony  and  drunkenness ;  continence, 
as  opposed  to  sensuality  and  impure  desires ;  meek- 
ness, as  oppascd  to  tlie  sallies  of  anger  and  un- 
bridled passion  ;  modest)'  and  humility,  as  oppose 
to  ambition  ;  and  moderation,  or  contentment  wtt 
mediocrity,  as  opposed  to  avarice  in  all  its  fort 
and  degrees.    Fortitude,  which  consists  in  the  d< 
termined  pursuit  of  whatever  is  honourable  and 
good  rejwrt,  was  contemplated  as  connected  wit 
piety  or  tlie  fear  of  the  gods ;  and  as  counteracting 
and  controlling  the  fear  of  death,  of  boilily  sufFcr-     ,, 
ing,  and  of  mental  anxiety  or  discontent.     Jtistic^^^ 
was  considered    as  a   social    virtue,   prompting  to  ^ 
whatever  is  right  and  just  between  man  and  man. 
Under   this   liead  were  included   humanity,  bene- 
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ficciKe,  gratitude,  piety,  and  friendship.  All  of  these 
wore  enjoined  as  essential  to  that  tranquillity  of 
mind,  which  constitutes  the  highest  enjoyment  of 
which  our  natiu-e  is  cajiable.  No  reference,  how- 
ever, was  made  by  the  founder  or  the  followers  of 
Has  infidel  sect  to  a  future  state,  since  present 
felicity  was  the  only  good  of  which  they  seemed  to 
have  formed  any  conception. 

190.  If  the  preceding  summary  of  the   ethical 
doctrines  of  tlie  ancient  Epicureans  be  correct  (and 
it  is  gathered  from  their  own  writings),  it  will  he 
perceived,  that  it  was  not  in  itself  that  licentious 
system  which  many  have  imagined,  or  which  it  was 
represented  to  be  by  the  advocates  of  other  rival 
systems.     It  rests,  indeed,  wholly  on  the  selfish 
principle ;  it  urges  no  motives  but  those  which  are 
drawn  from  the  desire  of  self  gratification :  but,  as 
Dr.  Enfield  hus  justly  olwcrved,  "  it  differs  from  the 
rigid  system  of  the  Stoics  more  in  words  than  in 
reality ;    both  maintained  that  virtue  is  happiness^ 
though  the  one  considered  it  but  ns  a  means,  and  tho 
other  as  the  end ;  the  one  represented  happiness  as 
the  necessary  rfsuli  and  infallible  reward  of  virtue, 
while  the  other  exhibited  it  as  the  grand  motive  to 
its  hobitual  exercise."    But  whatever  may  have  been 
the  moral  system  of  Epicurus,  it  is  certain  that  the 
latter  philosophers  of  his  sect  justified  every  species 
of  crime,  which  promised  present  enjoyment ;    and 
that  tlie  system  degenerated,  in  the  more  luxurious 
and  corrupt  periods  of  Grecian  and  Itoman  history, 
into  liabitj  of  the  grossest  sensuality  and   volup- 
■    tuousness. 
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Section  VI. 


ON  THE  ETHICAL  SYSTEM  OF  TUC  BCtBCTlCS. 

191.  A  nRiRF  account  has  been  given,  in  a  former 
WKtion,  of  tJie  rise  of  the  Eclectic  sect  at  Alexandria, 
about  the  commencement  of  the  third  century,  and 
an  outline  presented  of  the  metaphysical  specula- 
tions of  the  principal  philosophers  of  that  school. 
I  Before  we  close  oiir  review  of  the  mora!  systems  of 
'  antiquity,  it  is  requisite  to  advert  to  that  of  the 
Eclectics.  Here,  however,  it  will  be  necessary  to 
[distinguish  between  the  moral  doctrines  of  those 
[Alexandrian  pliilosophers,  who  had  embraced  Chris- 
rtianity,  and  were  of  course  familiar  with  the  Jewish 
and  Christian  Scriptures,  (of  which  number  were 
Origen,  Clemens  Alcxandrinus,  and  several  others 
of  the  Greek  fathers,)  and  those  who  still  adhered 
to  paganism,  and  were,  in  some  instances,  the  tst- 
terest  and  most  determined  enemies  of  the  christian 
faitli.  The  ethical  doctrines,  found  in  the  writings 
of  the  first  of  these  classes,  may  be  considered 
as  a  somewhat  adulterated  species  of  christian 
morality.  They  were  the  precepts  of  revelation 
corrupted  and  debased  by  being  amalgated  with  the 
Ammoniaii  philosophy ;  on  the  other  hand,  those  of 
the  second  class  were  the  ethics  of  Plato,  Pythagoras 
Zoroaster,  or  Confucius,  elevated,  and  in  son»e 
degree  p\irified,  by  having  been  brought  into  con- 
tact with  tlte  christian  revelation.  For,  however 
inveterate  may  have  been  the  enmity  of  Celsus, 
Porphyry,  and  other  infidels  of  ancient  or  modero 
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times,  as^Ainst  the  gospel,  it  will  be  found  that  they 
derived  their  best  moF.il  muxiins  and  rules  of  vir- 
P  tuous  conduct  from  those  rery  Scnpturcs,  which  tliey 
aflbcted  to  despise  as  cunningly  devised  fables. 

»i92.  The  following  sketch  of  the  ethical  opinions 
of  the  Eclectic  philosophers  has  been  collected  by 
Dr-  Enfield,  chiefly  from  the  writings  of  Porphyry, 
and  may  suffice,  though  brief,  for  our  present 
purpose. 

"  The  mind  of  man,  originally  a  portion  of  the 
divine  nature,  having  fallen  into  a  state  of  darkness 
and  defilement  by  its  union  with  the  body,  is  to  be 
gradually  emancipated  from  the  chain  of  matter, 
and,  by  contemplating  real  existences,  to  rise  to  the 
knoH'iedgc  and  vision  of  God.  The  groat  end  of 
I  philosophy  is,  therefore,  the  liberation  of  the  soul 
from  itj  corporeal  imprisonment.  This  can  only  be 
effected  by  the  practice  of  virtue.  For  this  purpose 
it  must  pass  tlirough  the  several  stages  of  the  hu> 
man  and  divine  virtues.  Human  virtues  are  either 
physical,  oeconomical,  or  political ;  that  is,  they  either 
relate  to  the  body,  or  to  the  oflRces  of  domestic  and 
social  life.  The  divine  virtues  are  of  three  kinds, 
purgative,  theoretic,  and  thcurgic ;  the  first  consists 
in  bodily  abstinence  and  voluntary  mortifications ; 
the  second  includes  nil  those  exercises  of  the  intellect 
and  imagination,  by  which  the  mind  contemplates 
abstract  truth  and  intelligible  natures;  the  third 
includes  those  religious  exercises  by  which  the  phi- 
losopher is  qualified  for,  and  admitted  to,  an  imme- 
diate intercourse  with  the  superior  beings,  attains  a 
power  over  diemons,  and  rises  so  iar  above  the  ordi- 
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uary  condttion  of  humanity,  as  to  enjoy  the  ruion  of 
(iod  iQ  tliis  life,  and  to  return  at  dentli  to  tlie  diniie 
miad  whence  it  first  procetxlcd." 

193.  Nor  was  this  moral  system  merely  specu--^ 
latire.     The  principal  founders  of  the  Eclectic  sect 
inculcated  on  their  disciple.'i  ttic  practical  observance 
of  their  didactic  rules.     They  required  of  them  to 
submit  to  many  acts  of  self-denial  and  bodily  mor- 
tifir-fttion,  as  evidences  of  their  supposed  piety  and 
elevated   virtue.     The  mass    of  the  people  might 
follow  the  dictates  of  nature,  or  become  the  Klarcal 
of  their  animal  apiictites :    but  philosophers  were 
expected  to  be  more  sublimated  in  their  disposi- 
tions and  habits.     They  were,  by  the  aid  of  medi-' 
tation.    to   rise    above    all    terrestrial  things,    and' 
commune  with  the  world  of  spirits.     They  were, 
by   frequent  fastings  and  voluntary  privations  sod 
sufierings,  to  subjugate  the  body,  in  order  that  t) 
emancipated  spirit  might,  even  in  the  present  stat 
of  existence,  ;l>e  so  purified  and  refined,  08  to  holi 
communion  with  the  Deity,  to  converse  with 
H        Tinblc  existcnct^s,  and,  by  (heir  aid,  to  perform  man] 
^V       wonderful  works.     This  was  the  subsUince  of  thai 

■  mystical  theory  which  was  communicated  to  tl 

■  initiated,  mider  the  name  of  the  tkeurgic  art;  whidi 
I  was  evidently  derive*!  from  oriental  systems  of  phi- 
I  losophy,  and  which,  combined  with  the  profesjsion  of 
I  Christianity,  produced,  in  subsequent  ages,  myriads 
I  of  monks  and  a^cctic«,  and  led  to  all  tlic  rigorous 
I             austerities  of  popish  devotees. 


inSTORY  OP  PIIILOSOPHV  8;  SCIENCE 
DURING  THE  MIDDLE  AGES. 


CHAPTER  I. 

tNTRODVCTO&r. 
Sbct.  I. 

CAUSES  OP  THE  DECAY  OF  LlTEBATt'RE. 

194.  The  portion  of  time  usually  dcKigimtcd 
"  the  middle  ages,"  includes  a  space  of  not  less  than 
a  thoiuaiid  years,  extending  from  tiic  diisincmber- 
mciit  and  subversion  of  the  gigantic  empire  of  Rome, 
which  took  place  towards  the  close  of  the  fifth  cen- 
tury, to  the  ^c^^val  of  letters,  which  occurred  about 
the  end  of  the  fifteenth  century,  and  constitutes  the 
most  racmorublc  tera  in  the  history  of  the  human 
mind.  HoTrerer  fraught  this  long  inter^'al  may 
have  been  with  |»oUtical  revolutions,  by  whicli 
ancient  dynasties  were  overthrown,  the  face  of 
Europe  and  Asia  changed,  and  the  state  of  society, 
throughout  the  world,  materially  affected ;  to  the 
intellectual  inquirer,  whose  object  it  is  to  mark  the 
operations  of  mind,  and  the  progress  of  knowledge, 
it  prescnlii  little  more  than  a  barren  and  dreary 
waste.     Of  the  first  five  centuries,   scarcely   any 
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thing  can  be  recorded,  in  connexion  with  the  his- 
tory of  literature  and  science,  except  the  names 
of  a  few  individuals,  who  maintained  un  unequal 
struggle  %vith  the  ignorance  and  barbarism  that 
surrounded  tliera,  leaving  behind  them,  in  their 
voluminous  writings,  the  memorials  of  their  patient 
and  persevering,  though  niiiiapplied,  industry  in  tbe 
pursuit  of  knowledge.  The  latter  half  of  the  period 
to  be  reviewed  is  scarcely  less  barren,  except  that 
some  indications  may  be  perceived,  as  we  advance, 
of  the  gradual  approach  of  a  brighter  sra,  and  of 
the  emancipation  of  the  human  mind  from  tlie 
trammels  by  which  it  had  been  long  enslaved.  As 
there  is  little  during  this  protracted  period  of  in- 
tellectual darkness  on  which  the  mind  can  dwell 
with  satisfaction,  we  shall  pass  over  it  as  rapidly  as 
possible,  gleaning,  as  we  proceed,  the  few  scattered 
facts  bearing  upon  our  present  object,  which  the 
annals  of  Europe  or  Asia  may  present. 

195.  The  same  gradation  which  may  be  perceived 
in  all  the  operations  of  natwc,  and  which  scientific 
men  iu  modern  times  have  designated  "  the  law  of 
continuity,"  characterizes  the  liistory  of  mind.  The 
transition  is  not  found  to  be  instantaneous  from 
barbarism  to  relinement,  or  firom  refineraent  to 
harbarbm.  The  human  mind  does  not  pass  at 
once  from  a  high  degree  of  intellectual  eminence, 
like  that  to  which  it  had  attauied  during  the  best 
days  of  Grecian  and  Roman  history,  to  an  abject 
state  of  mental  captivity,  like  that  to  which  it  was 
re<luce<l  during  the  middle  age.t.  The  process  was 
gradual,  though  rapid,  by  which  thi^  mchiucholy^ 
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Irerolation  was  cffcotcc!.  The  causes  were  numerous 
which  operated  to  produce  it ;  and  the  successU'C 
kUges  of  deterioration  may  be  distinctly  traced  from 
the  reign  of  tlic  Antoniiies,  (when  it  may  be  con- 

Isidered  as  commencing,)  to  the  rise  of  the  Saracenic 
empire,  when  the  work  of  desolation  was  completed. 
'I'herc  were  b  few  men  of  eminunce,  both  as  phi- 
losophers and  scholars,  who  flourished  during  the 
third  uid  two  foUomng  centuries.  Some  of  these 
were  mentioned  in  a  former  section  of  this  work ; 
men  who  were  characterized  more  by  patient  labour 
I  am)  unwearied  application,  than  by  inventive  and 
original  genius.  They  were  usefully  and  laboriously 
employed  in  compilations  from  the  works  of  the' 
ancients;  but  they  will  bear  no  comparison  in  in- 
I  tetlectual  attainments  with  the  brilliant  luminaries  of 
preceding  ages.    Such  were — Ptolemy,  the  far-famed 

I  astronomer ;  Pappus  and  Proclus,  who  commented 
on  the  works  of  Euclid ;  Aramoiiius,  Porphyry, 
Aphrodiscus,  A'^gens,  with  many  others  of  the 
Kclectic  sect,  who  wrote  commentaries  on  the  mc^' 
taphysics  of  Plato  and  Aristotle;  not  excepting  eveii 
the  Christian  fathers,  Origen,  TertuUian,  Clemens 
.\)exandrinus,  and  Jerome.  These  were  chiefly 
■  connected  with  the  Alexandrian  school,  whioji 
proved  tlie  last  refuge  of  declining  literatm-e,  and 
where  the  arts  and  sciences  continued  for  a  time  to 
languish  and  decay,  until  at  length,  like  withered 
plants,  they  were  plucked  up  and  trodden  undW' 
foot  by  the  Impa<itor  of  Mecca  and  his  descendants. 
196.  It  falls  not  within  the  limits  of  the  present 
wor^,  to  examine  minutely  into  the  causes  which 
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produced  this  catastrophe ;  but  it  is  requisite 
briefly  to  enumerate  a  few,  out  of  many,  to  which 
it  may  be  distinctly  traced.  The  more  iuunediate 
and  apparent  cause  to  which  this  melancholy  change 
is  to  be  attributed,  was  (as  has  been  already  in- 
timated) the  rise  of  the  Saracenic  empire  in  the 
East,  and  the  consequent  dispersion  of  the  men  of 
science,  who  still  flourished  at  Atuxnndria.  "  All  the 
cultivators  of  the  arts  and  sciences,"  says  a  modem 
writer,  when  describing-  the  history  of  tliis  period, 
"  who  Iiad  uK&emblcd  from  every  nation  in  Alexan- 
dria, were  driven  away  with  ignominy.  Some  &U 
beneath  the  sword  of  the  Arabian  conquerors ;  others 
fled  into  remote  countries,  to  drag  out  the  residue 
of  their  days  in  want  and  obscurity.  The  buildings 
which  had  been  erected,  and  the  instruments  pre- 
pared at  great  expense  for  the  purpose  of  makini; 
astronomical  obser^'ations,  were  involved  in  one 
common  destruutiou.  And  at  length,  to  complete 
the  wreck,  that  precious  depository  of  knowledge, 
the  library  of  the  Ptolemies,  which  had  suffered 
greatly  by  fire  in  the  time  of  Julius  Cicsar,  was 
now  utterly  consumed.  The  Khalif  Omar  directed 
all  its  books  to  be  burned,  because,  said  he,  if  tliey 
agree  with  the  Khoran,  they  are  useless ;  if  they 
difler  from  it,  they  are  pernicious  and  blasphemous, 
and,  as  such,  should  be  held  in  universal  detestation; 
an  argument  well  worthy  of  a  fanatical  robber."* 

197.   But  there  were  also  many  more  remote  or 
collateral  causes  contributing    to  the   same  event. 
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some  of  which  preceded,  and-  others  were  contem- 
porary with  that  alluded  to  in  the  preceding 
paragraph.  Such  were  —  the  disorganized  state 
of  society,  and  general  corruption  of  manners,  in 
the  latter  periods  of  Roman  history  —  the  pre- 
judices entertained  by  many  of  the  fathers  of  the 
Christian  Church  against  heathen  literature  — 
the  progress  of  superstition — the  rise  of  monastic 
institutions — the  ambition,  ignorance,  and  vices  of 
the  clergy — the  imprisonment  of  the  works  of  the 
ancients  in  monastic  libraries,  whence  they  were 
seUlom  permitted  to  emerge,  and  where  they  were 
disregarded  and  forgotten — the  exchision  of  the 
laity,  however  exalted  their  rank  and  station  in 
society,  from  the  advantages  of  education,  and  all 
other  means  of  intellectual  improvement — the  disuse 
of  the  Latin  and  Greek  languages,  as  the  medium 
of  communication  between  men  of  letters — the 
despotism  of  a  few  names,  such  as  those  of  Aristotle 
and  Augustine,  whose  works  alone  were  sanctioned 
by  the  ecclesiastical  rulers.  These,  with  many 
other  coopernting  circumstances  of  a  similar  kind, 
are  more  than  Kulficicnt  to  account  for  the  in- 
tellectual darkness  that  overspread  the  world,  at 
the  period  under  review. 

198.  But  in  this  tremendous  struggle  between 
civilization  and  barbarism,  between  knowledge  and 
ignorance,  the  former  ultimately  prevailed.  A 
partial  revival  of  letters,  or  at  least  their  preservation 
from  total  ruin,  may  be  traced  to  the  very  people 
who  had  threatcnc'd  their  existence,  and  endeavoured 
to  effect  their  dei)lruction.     After  the  htpsc  of  about 
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-  a  century  from  the  rise  of  the  Saracenic  empire,  a 
>-  succession  of  Khalifs  arose  who  patronized  leariuDg, 
and  coilecterl  at  IJagdad,  tlic  principal  sc-at  of 
empire,  a  consideraUe  body  of  philosophers  and 
mathematicians.  The  latter  were  chiefly  held  m 
estimation,  on  account  of  the  intimate  connexion 
which  was  perceived  to  exist  between  the  abstract 
sciences  and  practical  astronomy;  a  branch  of 
physical  knowledge  to  which  the  oriental  nations 
had  been  from  the  earliest  ages  jmssiouatcly  de- 
voted, not  so  much  for  its  o^vn  sake,  as  from  a 
'  belief  that  the  knowledge  of  the  stars  would  enable 
tliem  to  prognosticate  future  events.* 


Section  II. 

arbanoed  list  op  the  putsical  and  intellectual 
ph1i.0s0i-hkrs  of  tre  middle  ages. 

199.  In  tliis  division  of  the  work,  instead  of  at- 
tempting so  minute  a  classification  as  that  adopted 
in  tlwj  preceding  pages,  it  will  be  sufficient  to  arrange 
the  scanty  materials  with  which  we  are  furnished, 
under  two  general  beads ;  the  first  iucluding  the 
History  (ff  Phynical  Science  during  the  middle 
ages;  and  the  second,  that  of  InleUectual  ami  Moral 
Science,  for  the  same  pcriott.  It  may  not,  Iwwcrtr, 
be  unacceptable  to  the  juvenile  reader,  before  en- 
tering on  this  retrospect,  to  be  furnished  with  a 
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list  of  the  principal  philosopliers  and  men  of  science 
vrho  flourished   between   the  sixth  and  sixteenth 
'"oonturies. 


CLASS  I.— SCIENTIFIC  PHILOSOPHERS. 


\ 


t  650 

Al-oaofor,  Ktialif  of  Bagdad    760 

At-haroun ihul 800 

Al-maimon ....    itiil 030 

AlbuiBUMi  . . .  Bngdod  . .     840 

A)fr«c*"    ■-■•      •^m' S^O 

TM^l    ihid 850 

Alkandi ibid 860 

Albattgni ....    Hid 900 

AlbfsU ibid 950 

MohHmmvd...  (BeiiMuiia)   S50 

Ebn  Younit  . .  F.^pl. . . .     gco 

Abt)].Wc(a     ..  BaBdm)  ..     980 

A*ic«nnia  ....  lioehan..   lODO 

Ceber    (Ben  Aphia)  1040 

At>Kfa«l    Toledo  ..  1040 

M«baaiio«d  ..  Bagdud  ..  iiOQ 

Snmn  ....  Conluba..  1130 

Alktwn itiJ 1150 

AlUthaf Mitlsgn  ..1160 

UuKMuda..  Corduba..  1160 

Alconiai   ....  Persia     ..    1250 

EbaFadbl....  EQ-pt....  ibid. 

EtaAlMm  ..  Curdubn..  ibid. 

AUnnini Penia....  ibid. 

AbDUida....{J'™;'''''>}m5 

Hmmi  EddiD       Tenia 1400 

tlnghBcg Tanacy  ..  1430 


Cerberi Sjlvwterll.  MO 

Leonardo de  ..  PI«a  ....     1300 

Alben    Raiitbon      1340 

Jordanu!)  (Kcm.) . .   1330 

Jnhn  (SacroboKO)IlBlifax   ..    tiM. 

Campanui  de  Novnnt  . .    ibid, 

Gerard Cr«moDa      ^id. 

Frederic  IL  ..  Gmnany     Oid. 

GinaUiJW  ....  Bp.  of  Line.  ihiJ. 

SiiDoii  de  ....  Tournay. .    iftuL 

Roger  Bacon . .  Ilchciler      1C60 

Alphonausll.  Kg.  Caifile  ilad. 

VileUo    Poland..     M70- 

Peteritie  ....  Dane....  1385 

Richard  de  . . .  Swiiieahead  1330 

WaHiogTord  ..  050 

Ulaman  Sttuna  Nuramberg  ibid, 

I.uoaii (de  Burgo)  1400 

Nicholas    (deCusa)    1445 

Lnurcntiui. . . .  Haarlecn. .  1415 

P.  Sdjoeffet  . .  Straaburg     MSO 

JolinFamUii  Menu....  1430 

PutbKh     ....  Vienna  ..   1450 

Itegionionlnnui  Rome 1470 

Wallher Nureinbetj  1460 

Werner ibid ...    ibid, 

Bcned«Iio Iiaij    Md. 

Biaocliioi  ....  ibid ibid. 

Angelo Florence..  iNrf. 

Ferdinand....  Cordora..  ihid. 

Dcniard Oranolacbi   ibid. 
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ALECIICIANS  AND  SCHOLASTICS. 

— •^^ 

11.  Bitmat  Ik.  B.  IM*  and  i.  •.  l»Mi 

■cuoLAtTica or  tiic  visn  reuoD.          | 

/InvifAiit. 

TiHtrUkti. 

Cu)iodonu 

Borthiiu  . . , 

^ln 

Unfianc    Abp.ofCaot.  lOU        ' 

Bereoger  ....     CoAogna  . .  1080 

, ,    Aiheni. .  . .  ihiil. 

Simplictui . . 
Cildas    

Fulbcrt                Pub  ....  Mi. 

.-1.  J 

Johnof .... 

. .     Akuindria    6!0 

Indora  .... 

. .     Sci  iile ibid. 

Kaicellina Uritlanv..   iW.  ^H 

Bed« 

. .     Jairow 120 

Chanipcaux  . .     Pari*  , aWL  ^H 

Jouines 

..  (Uumaiccnui)  T7U 

Alcuin   .... 

lt.Mfturvi. . 

Menu  ....  830 

PnrTrtnn     Poictirr*  . .  iUiL  ^H 

I'hoiitu 

.  .ComUntiavple  BiO 

Ptcllut,  Sen. 
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Section  I. 

IB     RKVIVAI,    OF     MATHEMATICAL    KNOWLEDaK 
AMONG   TliE   AltABIANS. 


200.  Little  more  than  a  century  hatl  elapsed  from 
the  establishment  of  the  Suraccnic  empire  by  the 
military  jirowess  of  Mohammed,  before  those  very 
arts  and  sciences  liegan  to  be  successfully  cHltivatcd 
at  Bagdad,  under  the  patronage  of  the  Khalifa, 
which  had  been  proscribed  and  Ignominiously 
banished  from  Alexandria  by  the  barharotiH  foun- 
ders of  that  empire.  Many  valuable  remains  of 
antiquity  had  fallen  into  the  hands  of  the  coiv- 
querors,  which,  though  at  first  little  regarded,  and 
even  held  in  the  utmost  contempt,  began  by  degrees 
to  be  iitiidied,  admired,  and  translated  into  their 
Temocular  tongue.  Among  these  were  the  works 
of  the  most  celebrated  (Jrcdk  mathematicians,  the 
study  of  which  had  the  effect  of  exciting  a  taste  for 
the  abstract  sciences,  hitherto  unknown  in  that  part 
of  the  world. 

201.  To  some  of  the  Arabian  mathematicians  of 
tbc  middle  ages,  Europe  is  indebted  for  most  valu- 
able improvements  in  arithmetic.     The  invention  of 
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thU  U3cf\i1  and  important  science  Ims  l>ccn  traced 
to  very  remote    antiquity,  though  it  cannot  with 
certainty  be  dctcrnuDcd  in  what  lera,  or  among 
what  people,  it  originated.     Several  distinct  periods 
can  alio  he  pointed  out  in  which  the  art  of  numeri- 
cal calculation  underwent   material  improvements. 
Among  these  may  be  particularly  noticed  the  ara 
of  NicoBuicJms,  who  was  a  contemporary  of  Euclid, 
and  wrote  a  highly  Kcientific  treatise  on  the  theory , 
of  numbers;  and  that  of  Claniliits  Ptoleaunts,  who 
flourished  about  a.  d.  200,  and  is  said  to  have  in-| 
vented  tlie  texageshnal  arithmetic,  or  the  method  of  j 
.^calculating  both  integral  and  fractional  quantities] 
lyy  sixties.     Hut  the  most  valuable  improvement  ia  J 
arithmetical  science  was  introduced,  if  not  invented,' 
by  the  mathematicians  of  Arabia  about  the  eighth 
"Century.     The  contrivance  to  which  we  refer  is,  tha  i 
i^methotl  of  decimal  tiotation,  or  that  by  which  each] 
"-'figure  in  the  decimal  scale  is  made  to  change  its] 
signilication  and  power,  as  its  position  is  changed,! 
being  increased  in  value  tenfold  for  every  place  that] 
it  advances  towards  the  left   hand.      There  is  no 
reason  (o  believe  that  this  method  of  notation  was 
known  either  to  the  oriental  arithmetidans,  or  to 
those  of  Greece  and  Rome;  but  several  Arabic  MSS.J 
I  of  the  eighth  and  ninth  centuries,  still  extant,  provoj 
1 1  it  to  have  been  a  mode  of  calculation  then  generally] 
lt'«dopted,     Gerbert,  a  monk  of  the  Low  Countries,^ 
(who  was  afterwards  raised  to  the  pontifical  chur, 
and  ajwumed  the  title  of  Sylvester  II.),  resided  for 
a  considerable  time  among  the  Saracens  in  Spain, 
'•  for  the  purpose  of  becoming  accjuaintcd  with  this 
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oew  system  of  arithmetic,  and  by  him  the  kuow- 
ledgcof  the  art  vibs  communicated,  about  a.d.  0&>, 
to  the  mathematiciuns  of  Europe. 

202.  It  hiiii  be«ii  much  (l)spute<i  whether  Algebra 
was  invented,  or  only  improved,  by  the  Arabians. 
Some  highly  respectable  authorities  (among  whom 
were  Cardan  and    Wallis)    incline   to   the  former 
opinion ;  while  others,  whose  authority  is  at  lea^t 
equal   tu    theirs,   have   contended   for    the    latter. 
Professor  Flayfair,  in  his  elaborate  Dissertation  on 
the  Origin  and  Progress  of  Mathematical  Science, 
prefixed  to   tlic  supplementary  numbers  of  a  late 
edition    of   the  Kncyciop«dia    Britannica,    assorts, 
that  "  the  knowledge  of  algebra  wo^  unquestionably 
transmitted  to  Europe  by  the  Arabs;   but  its  in- 
.liventiou  must  be  sought  for  much  farther  to  the 
East,  probably  not  nearer  than  Hindostan."   This  is 
even  admitted  by  the  Arabic  writers  themselves  ;  for 
it  i^  stated  in  some  of  their  MSS,  works  on  this 
scieiKe,  that  Mohammed  Ben  Musa  (to  whom  wc 
shall    have  occasion  again  to   advert  as  the  most 
eminent  of  the  Arabian  mathematiciuns)  travelled 
into  iDdia,  about  a.d.  950,  for  the  purpose  of  re- 
ceiving further  instruction  in  algebraic  science.  Tlie 
diflfereiice  between  the  algebra  of  Diophantus,  who 
published  a  treatise  on  tliis  subject,  in  the  Greek  lan- 
iguoge,  about  a.d.  800,  and  that  of  the  Arabs,  both 
with  respect  to  the  terms  employed,  and  their  method 
of  notation,  isso  great,  as  to  prove  that  the  knowledge 
respectively  possessed  of  this  science  must  have 
been  derived  from  diUereut  sources ;  and  that  either 
the  algebra  of  the  latter  was  self-invented,  or  derii^ed 
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from  a  source  vnth  wliich  Diophantils  was  wholly 
unucquuititctl.  It  is  not  eusy,  from  the  nvant  of 
sufficient  materials  on  which  a  judgment  may  be 
founded,  to  determine  what  progress  was  actually 
made  by  the  Arabian  arithmeticians  in  algebra. 
M.  Bossut  afllnm,  that  "  there  are  indicationn  in 
some  custing-  Arabic  MSS.  that  they  advanced  as 
far  as  to  the  Holution  of  equations  of  the  third  am) 
ei'en  fourth  order,  in  which  Ihey  advanced  beyond 
DiophantuK,  who  did  not  rcsohu  any  beyond  the 
second."  The  Leyden  Library,  he  adds,  contains 
an  Arabic  MSS.  entitled,  "  The  Algebra  of  Cubic 
Equations." 

203.  The  most  important  service  rendered  by 
the  Arabian  mathematicians  to  geometrical  science, 
consists  in  their  preservation  of  many  works  of  the 
ancients,  which,  but  for  them,  had  inevitably  been 
lost  to  posterity.  Some  of  these  arc  still  only 
knoivn  to  Europeans  through  the  medium  of  Arabic 
versions ;  hut  with  respect  to  others,  the  originals, 
which  were  long  supposed  to  have  perished,  have 
been  brought  to  light  by  the  researches  of  scientific 
men  in  later  ages.  The  "  Elements"  of  Euclid,  the 
treatises  of  Archimedes  "  on  the  Sphere  and  Cylin- 
der," the  "  Spherics"  of  Tbcodosius,  the  treatise  of 
Menelaus  on  "  Spherical  Triangle^i,''  and  the  "  Conic 
Sections"  of  ApoUoniiis  Perga'us,  were  all  perpetu- 
ated and  handed  down  to  posterity  by  their  means; 
and  with  respect  to  the  last  of  the  above-mentioned 
works,  the  fifth,  sixth,  and  seventh  hooks  have  never 
appeared  in  their  original  form,  but  were  printed  in 
oil  ^Vrabic  version  at  Florence,  a.u.  1661. 
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204.  Next  to  the  preservation  of"  the  labours  of 
ancient  gcomctncianB,  may  be  mentioned  the  pro- 
gress made  by  the  Arabians  themselves  in  trigono- 
metrical   science.      This    wus,    perhaps,  the    most 
defective  part  of  the  geometry  of  the  ancients ;  hut 
the  Arabian  mathematicians  of  the  middle  ages  first 
applied  to  this  department  of  science  the  simple 
and  commodious  method  of  calculation  which  is  now 
generally  adopted.      Thoy  reduced  the  resolution 
both  of  plain  and  spherical  triangles  to  a  small  num- 
ber of  simple  propositions ;  and  by  introducing  the 
practice   of  measuring  them   by   sinen,  instead  of 
double  arcs,  rendpied  calculations,  in  themselves  ex- 
tremely comphcated  and  difiicult,  perfectly  simple 
and  easy.     These  important  improvements  in  geo- 
metrical science  are  eliiefly  attributed  to  Albateosi, 
or  Geber,  the  son  of  Mahomet,  an  Arabian  prince, 
(who  flourished  about  a.  d.  880,)  who,  though  most 
celebrated  as  an  astronomer,  greatly  promoted  the 
science  of  trigonometry,  by  the  introduction  of  ainet, 
ttrwd  sines,  Umt^fiUs,  and  secants ; — to  Mohahmkd 
(Ben  Mlsa),  who  flourished  about  the  middle  of 
the  tenth  century,  and  wrote  a  work,  still  extant, 
on    '*  The   Measurement  of  Plain   and    Spherical 
Figures ;" — to  Geuer  (Ben  Aphla),  a  nmthematician 
and  astronomer  of  tlie  eleventh  century,  who  is  best 
known  by  his  laborious  and  scientific  commentary 
on  the  works  of  Ptolemy;— and,  more  than  all,  to 
Ebn    JoiiSts,    who    flourished    under    the    Khnlif 
Hakem,  (about  1050,)  who  most  successfully  applied 
the  sexagesimal  arithmetic,  then  in  use,  to  compli- 
cated   trigonometrical     calculations    and    measure- 


M 


234- 


ARABIAN   ASTRONOUBRS.  (PAKT  UI. 


menu.*  To  these  may  be  added,  on  elaborate  and 
cl<^ant  work  on  '■  Practical  Geometry,^  written,  at-i  j 
a  somewhat  later  period,  by  Mohammed  of  Bagdad ; 
a  treatise,  which  some  modern  writers,  who  are  un- 
willing (o  attribute  any  inventive  powem  to  the 
Arahiun»,  have  ascribed,  though  without  any  ade- 
quate reason,  to  Euclid. 


Section  II. 


OK  ,TU£  ARABLAK  A^TRONOUBRS  OF  THE  MIDDLE  AOEL 

205.  Prom  the  time  of  Ptolemy,  who  may  be 
considered  as  the  last  of  the  ancient  astronomers, 
this  sublime  science,  so  far  from  having  adranccd 
in  any  part  of  Europe  or  Asia,  efidently  retrograded 
and  almost  disappeared,  till  nearly  the  close  of  the 
eighth  century,  when  a  partial  reyival  of  literature 
and  science  in  general,  but  especially  of  astronomy, 
took  place  under  the  aunpiees  of  several  of  the 
Saracenic  Khalifs,  who  were  both  dislinguishetl 
patrons  of  learning,  and  scicntiRc  philosuphers  of 
no  mean  reputation.  (1.)  The  finit  of  these  was 
Abou  Giafar,  surnamcd  Al-Massor,  or  the  Vic- 
torious, who  reigned  about  a.d.  7(J0.  The  period 
during  which  this  Saracenic  Chief  presided  over 
the  Arabian  empire,  forms  the  epoch  in  which  an 
hnpulse  was  given  to  science,  the  effects  of  which 
were  apparent  many  centuries  after  his  death.     The 
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*  '\'i<l«  Letlic'a  Eicmenu  of  Geometry,  pp.  373, 374. 
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principal  nbject  which  engaged  the  attenfion  of  the 
Khalif,  and  to  which  all  the  time  which  be  could 
spare  from  public  business  was  devoted,  was,  the 
regulation  of  the  calendar  by  an  accurate  observation 
of  the  motions  and  revolutions  of  the  sun  and  moon. 
Aided  by  the  astronomers  whom  he  gathered  arouud 
him  from  all  parts  of  the  world,  be  determined  the 
degree  of  the  obliquity  of  the  ecliptic  to  be  nearly 
the  same  as  the  more  accurate  observations  of  modern 
scieuce  have  proved  it  to  be;  a  discovery  which  is 
the  more  remarkable,  on  account  of  the  imperfection 
of  the  o&tronomical  instruments  then  iu  use,  the 
telescope  not  having  been  as  yet  invented.  (2.) 
Ai/-IlABot:M,  the  grandson  and  successor  of  Al- 
Mansor,  who  reigned  from  A.  d.  76tf  to  S09,  and  his 
son,  AuMaimon,  wlio  held  tbc  caliphate  from  a.  d. 
813  to  833,  carried  on  with  much  zeal  and  assiduity 
the  literary  projects  of  their  ancestor.  They  became 
cnHQcnt  astronomers,  as  well  as  liberal  patrons  of 
the  arts.  The  former  of  these  princes,  though 
chiefly  celebrated  as  a  most  ingenious  mechaniciau, 
(and  who  will  therefore  be  more  properly  noticed 
hereafter,)  was  no  mean  proficient  in  the  science  of 
astronomy ;  but  the  latter  was  its  most  munificent 
patron  and  zealous  promoter.  He  seems  to  have 
beeu  early  imbued  with  the  love  of  science,  by  the 
example  and  instructions  of  his  preceptor  and  phy- 
sician, who  professed  the  Christian  religion ;  *  and 

•  Of  the  literary  chnrnclcr  of  ilii«  preceptor  of  Al-Maimon, 
I li«  foHo wing  account  is  given  by  Bcrringion.  in  lii«  IlisioryofOM 
Middle  Agea : — "  When  liic  son  of  Mctuacb,  a  young  Nestofian 
Chmtian,  miring  rtom  liis  own  country,  Unt  entered  Bagdad,  he 
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from  the  time  of  his  acccs«ion  to  the  hour  of  hU 
death,  continued  to  exert  his  utmost  influence  for 
the  advancement  of  the  art^  and  sciences,  lie 
caused  all  the  Greek  MSS.  on  scicnttlic  objects, 
which  he  could  procure,  to  be  translated ;  parti* 
eularly  Ptolemy's  Almage«l,  alluded  to  in  a  former 
section,  as  containing  a  valuable  digest  of  ancient 
tutronomy.  He  appropriated  much  of  that  wealth, 
which  his  predecessors  had  accumulated,  to  ths 
purchase  of  ancient  MSS.,  to  the  erection  of  mag- 
mficont  observatories,  and  to  the  construction  of 
costly  instruments  for  mathematical  and  astronomical 
[purposes.  Many  observations  were  made  by  hinuelf 
in  his  hours  of  leisure;  but  a  far  greater  number 
by  the  men  of  science  whom  he  summoned  to  his 
court  from  distant  provinces.  Among  the  important 
astronomical  undertakings  of  this  reign,  the  prin- 
cipal were — to  verify  the  observations  made  by  the 
preceding  Khalif,  relative  to  the  obliquity  of  the 
ecliptic — ^to  measure  a  degree  of  the  earth,  both  on 
the  plains  of  Sinaar  and  those  of  Cusa  (by  which 
it  was  determined  that  the  entire  circumference  of 
the  globe  amounted  to  24,000  miles) — and  to  conv 
pilc  from  all  the  astronomical  works  of  antiquity 

iypMTC<l  10  bnve  dwcorvied  ■  new  notld.  He  uw  thai  tW  fol- 
towera  of  Cbriitt  and  af  >Iahon>el  n-vrc  ibere  enKH^ed  in  ilu 
punoit  of  t)i«  libciiU  arU.  Hrrc  ibcn  lie  rcmaini-d,  applying 
himself  (o  iiivdictne,  philo>a{i)iy,  and  aUronoioy.  Hi*  acquire* 
iDcnu  became  great,  simI  hit  knvwk'dgc  of  Iaii|[ti;^s  extciuun; 
whence,  bmi«clf  being  a  treasure  of  learning,  be  no*  cboten  to 
attend  on  IVittcc  Al-Maitnon,  the  aun  of  thi-  Culijili  Al-ltnschid, 
and  to  aeconipaar  him  on  ui  imiwrtant  cmbtLuy."— f.  6^7. 
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a  complete  digest  of  tlic  science,  in  a  work  still 
existing,  though  of  grrat  rarity, entitled  "Astronomia 
elaborata  a  complnribus  DD.,  Jiissu  regis  Muimon." 

1306.  Our  first  attention  having  been  paid  to  the 
royal  astronomers  of  this  age,  it  is  requisite  next 
to  advert  to  those  of  inferior  station,  but  ])rohably 
of  far  superior  science,  who  flourished  under  their 
P  auspices,  or  about  the  same  period.  The  most  dis- 
tinguished of  these,  (as  far  as  a  judgment  can  now 
be  formed  respecting  them,  cither  by  their  writings 
or  the  brief  notices  of  ancient  historians,)  wore 
AUragan,  Thebit,  Albatcgni,  and  Alkendi. 

1(1.)  Alfragan,  who  flourished  a.  n.  850,  is  best 
known  as  the  author  of  a  work,  entitled  "  Elements 
of  Astronomy,"  which  was  considered  at  the  time, 
and  long  continued  to  be  esteemed,  a  standard  work 
in  tiiat  department  of  science.  He  wrote  also 
treatises  on  "  Solar  Clocks  and  thc!  Astrolabe,"  which 
_  5tUl  ezbt  in  MS.  On  account  of  the  facility  with 
f  which  he  mode  the  most  difficult  and  complicated 
arithmetical  and  algebraic  calculations,  he  was  de- 
signated by  his  contemporaries,  the  Calculator. 

(2.)  TuEBiT  was  nearly  contemporary  with  the 
last-mentioned  astronomer.  Though  none  of  his 
writings  have  been  discovered,  it  may  be  gathered, 
from  the  testimony  of  others,  that  he  rendered  im- 
portant services  to  astronomical  science  "  by  his 
attentive  observations  on  the  sun's  motion,  with 
relation  to  the  fixed  stars ;  thus  determining,  with  a 
precision  which  b  most  remarkable,  the  length  of 
the  solar  and  sidereal  years."  He  was,  however, 
misled  by  ttic  Ptolemuc  system,  the  only  ouc  tlien 
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known;  and  in  order  to  recondle  his  observation 
of  facts  witti  that  HyMtem,  was  compelled  to  invent 
theories  both  unphilosopbical  and  contrarj'  to  trutlL 

(3.)  Albategni,  the  third  and  by  far  the  most 
distinguished  of  the  above-mentioned  astronomers, 
flourished    towards    the    beginning  of   the    tenth 
century.      Ho    was   designated    (and    not    without 
reason)  ike  Arabian  Ptoiemy,   though    he   might 
with  greater  justice  have  been  honoured  with  the 
name  of  Hipparchus,  since  he  not  only  rotombl 
the  astronomer  of  iUexandria  in  the  number 
extent  of  his  observations,  but,  j)0sscssii)g  a  geni 
like   that  of  Hipparchus,    seems    almost  to  ha' 
anticipated  the  discoveries  of  future  ages.      Ti 
moiit  important  of  the  astronomical  researches 
Albategni  related  to  the  precession  of  the  equinoX' 
which  he  determined  to  amount  to  one  degree 
seventy  years — to  the  eccentricity  of  the  solar  orbi: 
which   he   found  to  be  precisely  such  as  mode 
astronomers   have  fully  demonstrated  it  to 
the  calculation  of  the  length  of  the  year,  which 
differs  but  two  minutes    from    the    true    time — toH 
the  variations  in  the  sun's  apogee,  which,  till  thtn,^^ 
had  never  been  obsened-- and  to  the  irregularities 
of  the  planetary  motions,  which,  though  only  cost" 
jectured  by  him,  modem  science  has  proved,  an^H 
satisfactorily  explained.      The  works  of  Albategm^ 
have  been  long  since  publi^heil.in  one  quarto  vobime.^^ 
under  the  title  of  "  Scientia  Stellarum."  ^^ 

(4.)  Alebndi,  who  flourished  somewhat  earlier 
than  Albategni,  though  far  inferior  in  science,  is 
eulogized    in   the  most  extravagant 
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historians  of  this  period.  He  was  styled  "  the  root 
of  ihc  age,  the  plitenix  in  the  circle  of  the  sciences, 
and  the  great  Arabian  philosopher;"  and  if  Ms 
scientiric  attainments  could  be  fairly  estinmted  by 
the  mimher  of  siibject!i  on  which  he  wrote,  he  must 
have  merited  in  some  degree  these  high  coramcn- 
dations;  (or,  from  iitu  pen,  proceeded  work.s  on 
geometry,  arithmetic,  algebra,  astronomy,  logic, 
pneumatology,  medicine,  music,  with  many  others 
too  numerou!<  to  mention. 

307.  Besides  those  already  adverted  to,  many 
other  matbematicians  and  astronomers  have  been 
enumerated  by  the  historians  of  this  jieriod,  of  less 
distinguLihed  reputation.  Among  these  may  be 
mentioned  some  natives  of  Arabia,  who  settled  in 
Spain.aiid  being  powerfully  patronized  by  the  princes 
i>f  the  house  of  Omar,  (commonly  designated  the 
Omntiai/es,)  founded  schools  of  astronomy  in  the 
chief  cities,  ertctcil  observatories  at  great  expense, 
and  undertook  scientific  works  of  immense  labour. 
Such  were — Arsachel,  a  Spanish  Moor,  who  observed 
the  obliquity  of  tlte  echpscs,  applied  the  principles 
of  trigonometry  to  the  measurement  of  the  distances 
of  the  heavenly  bodies,  and  prepared  and  arranged, 
with  prbdigioim  industry,  a  scries  of  astronomical 
tables,  entitled  "  Tahulee  Tolcdanai,"  from  the  city 
of  Toledo,  in  which  the  observations  were  made— 
Geber  of  Grenada,  chiefly  known  as  a  translator 
and  commeutator  of  the  "  Almagest" ~'Alritattxor, 
Averroes  of  Corduba,  with  many  others. 
-  208.  But  passing  over  these,  it  is  requisite  to  no- 
tice more  distiinrtly  three  astronomers  who  flourished 
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at  different  periods  and  in  distant  countries,  though 
they  were  ardently  devoted  to  the  same  scientific 
pursuits.  These  were  respectively  natives  of  Eg^j-jit, 
Per^a,  and  Tartary,  and  were  the  principal  astro- 
nomers of  the  several  ages  in  which  they  lived. 

(1.)  During  tlie  caliphate  of  Azir  Ben  Hakem, 
that  is,  about  the  end  of  the  twelfth  century.  Ids 
loNis,  or  Ebtt  Yorniit,  distinguished  himself  by  bis 
knowledge  of  astronomy,  in  a  country  which  may 
almost  he  considered  the  birth-place  of  that  noble 
science.  The  details  of  his  scientific  observations  arc 
contained  in  his  "  Survey  of  the  Heavens;**  a  work 
which  still  cylaU  in  MS.  in  the  Leyden  Library, 
and  contains  an  accurate  description  of  twenty- 
eight  echpses  that  occurred  between  a.  i>.  8*29  and 
1004 — seveu  observations  of  equinoxes  between  830 
and  851 — and  one  of  the  summer  Aolstice  in  838. 
Three  of  the  eclipses,  which  hnp]>ened  in  977,  978, 
and  979,  aftbrded  him  an  opportunity  of  obsening 
and  accurately  measuring  the  quantity  of  the  moon's 
acceleration — an  observation  for  which  subsequent 
astronomers  owe  him  great  obligations. 

(2.)  Nassir  Kdhin  flourished  about  a.  d.  1 
during  the  administration  of  Houlagcr  Khan,  one 
the  descendants  of  the  celebrated  warrior,  Genghis 
Khan.  The  astronomical  observations  of  Nassir 
Eddin  were  chiefly  mude  at  Tauris  in  Media,  where 
an  observatory  had  been  erected  by  the  liberality  of 
the  Khan,  and  a  considerable  body  of  astronomers 
were  assembled,  over  whom  Nassir  presided.  He 
composed  several  works  on  astronomy,  among 
which   were  "  a  Theory  of  the   Motions  of   Uie 


UCUI. 


i 


I 

I 


I 


Heavenly  Bodies,  a  Treatise  on  the  Astrolabe,  and 
a  I«rge  collection  of  (Vstronomicai  Tables." 

(3.)  Ulugh  Beg,  grandson  of  Tamerlane,  the 
Tartar  Chief,  greatly  excelled  in  practical  astronomy, 
at  a  period  in  which  literature  and  science  seemed 
almost  extinct — about  a.  d.  1437.  He  is  celebrated 
partly  on  account  of  the  magnitude  of  the  astrono- 
mical instruments  with  which  his  observations  were 
made — the  quadrant  or  gnomon,  employed  by  liim, 
being  said  to  cquul  in  height  the  church  of  St.  So- 
phia, in  Constantinople,  i.e.  about  180  feet — partly 
because  of  the  astronomical  tables  which  he  com- 
posed from  his  own  observations  for  the  meridian  of 
Samarcand,  the  capital  of  his  empire,  and  which  were 
so  exact  as  to  difler  but  in  a  slight  degree  from 
those  of  Tycho  Brahc,  the  Danish  astronomer  ;  but 
chie0y  on  account  of  his  catalogue  of  the  fixed  stars, 
made  a.  d.  1437,  which  was  far  more  complete  tlian 
that  of  any  preceding  astronomer.  Several  of  the 
works  of  Ulugh  Beg  have  been  printed,  and  MS. 
copies  of  the  rest  are  preserved  in  the  libraries  of 
the  curious.  This  munificent  patron  of  science,  and 
distinguished  scholar,  was  assassinated  by  his  own 
son  in  the  fifly-eightli  year  of  his  age,  and  with  him 
the  literature  of  Persia  expired. 
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Sbction  III. 
m  raouuM  or  sxTBSLVtesTAt  puiLosopnv 

AWtmC  THE  ARABIANS. 

Ix  the  two  preceding  sections,  a  sketch  ln» 
been  presented  of  the  literature  of  Arabia  duiii^ 
}  Ae  aBdille  ages ;  from  which  it  will  appear,  tlvt 
lolk  tbr  mathemadcal  sciences  and  astronomy  woe 
[cahinted  cuccc&sfully   in  that  part  of  the  world, 
vben  tbey  had  almost  ceased  to  exist  in  every  other. 
I  Hiesr.  howcrer,  were  not  the  only  departments  of 
xience,  to  which  attention  was  ^ven   hj 
[^  pfailoeopbers  of  .\rabia,  during  the  period  undet 
lienew.     Though  the  far  greater  number  of  tbe 
fiteiati  of  those  dark  ages  were  geometricians,  ^ge- 
Inists,  and  astronomers,  proo&  are  not   wantii^ 
that  some  amnng  them  made  a  considerable  p«>- 
ftryory  io  wKchanicai  and  ojitie{d  science ;  and  it  ia 
well  kliovD  that  to  this  Kia  of  intellectual  darkoesiv 
aod  to  the  Arabians  especially,  must  be  traced  the 
Qijgin  of  the  s;:icncc  of  dicmiatry,  than  which  per- 
Wb  tKine,  in  the  whole  circle  of  the  sciences,  bM 
bc«n  productive  of  more  valuable  results.    Few  are 
the  indiriduals,  it  is  true,  whose  names  have  been 
preserved  in  connexion   with  these  several  depart- 
ments of  practical  philosophy,  and  still  fewer  the 
oroofe  which  remain  of  their   unwearied    industry  fl 
»nd  pati<^*  researclies:    but  the  more  rare    their 
g^^ujxence,  ami  the  more  scanty   our  information 
fOacensDf,  ibeiu,  the  more  desirable  it  is,  that  the 
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few  scattered  facts  which  can  be  collected  from  the 
records  of  past  ages,  respecting  these  individuals  and 
their  works,  should  be  preserved. 

210.  In  vain  shall  we  look  for  an  Archimedes 
among  either  the  European  or  the  Asiatic  philoso- 
phers of  the  middle  ages;  but  enough  is  known  to 
make  it  evident  that  mechanical  science  was  not 
wholly  lost.  In  proof  of  this,  it  will  be  sufRcient 
to  adduce  a  single  fact,  which  is  related  of  Haroun, 
the  grandson  of  AJmansor,  to  whom  we  have  already 
referred  as  a  celebrated  astronomer.  That  prince 
was  a  contemporary  of  Charlemagne,  the  celebrated 
French  monarch,  who  was  also  a  munificent  patron 
of  literature  and  the  arts.  Haroun,  having  deter- 
mined to  send  an  embassy  to  Charlemagne,  (a.d. 
700,)  at  the  same  time  charged  his  ambassador  with 
a  present,  which  was  then  deemed  little  less  than 
miraculous,  and  which,  it  must  be  acknowledged, 
has  rarely  been  surpassed  even  by  modern  science. 
This  was  a  elepsydra,  or  water-clock,  of  most  inge- 
nious construction.  In  the  dial-plute  were  twelve 
doors  at  equal  distances,  on  which  were  inscribed 
the  hours  successively ;  each  of  those  doors  opened 
m  it8  turn,  and  let  fall,  upon  a  brazen  bell,  a  suffi- 
cient number  of  balls  to  strike  the  proper  hour  of 
the  day.  They  continued  open  till  twelve  o'clock, 
when  twelve  httle  knights,  mounted  on  horseback, 
iBSiied  simultaneously  from  a  part  of  the  machine,  pa- 
raded round  the  dial,  and  ha\-ing  closed  the  twelve 
doors,  as  suddenly  retired.  That  the  construction  of 
such  an  instrument,  in  such  an  age,  should  have 
astonished  all  Europe,  is  not  surprising ;  and  it  may 
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not  unreasonably  be  concluded,  tliat  the  mechanical 
science  which  was  requisite  to  prrxluce  so  curious  an 
instrument  of  measuring  time,  must  have  produced 
many  others  of  far  greater  utility  and  importance. 
2!  I.  During  the  twelfth  century,  Alhazen,  a  ccl 
brated  Arabian  astronomer,  Hourished  and  wrote 
who  IB  introduced  in  this  place,  because  his  sciei 
tific  researches  chiefly  related  to  opiiatl  science. 
He  made  numerous  experiments  on  refracted  and 
reflected  light,  and  on  the  pbsnomcna  of  vision, 
subjects  which  hud  either  escaped  the  attention 
tite  ancients,  or  in  the  investigation  of  which  they 
were  unsuccessful.  By  his  accurate  observation  of 
fact^,  he  succeetled  in  discovering  some  phenomena 
before  unknown,  and  in  explaining  others  previously 
deemed  inexplicable.  On  tlie  principle  of  refraction, 
he  accounted  for  the  enlarged  appearance  of  bodies 
immersed  in  water,  or  seen  through  crystalline 
substances — the  increased  apparent  magnitude  of 
the  lieavcnly  bodies,  wlien  near  the  horizon — and 
nil  the  pliienomcna  of  twilight.  This  refraction  he 
supposed  to  dejK-nd  not  on  the  density  of  the  va]M)urs 
accumulated  near  the  :iurface  of  the  earth,  but  on 
the  difference  of  transparency  between  the  atmo-  , 
spheric  air  which  surrounds  tlie  globe,  and  an  itui^fl 
ginary  ethereal  matter  placed  beyond  it.  F(dlowing^ 
up  this  theory,  he  proposed  rules  by  wliieh  to  ascer- 
tain the  dificrencc  between  the  real  and  apparent  . 
place  of  any  given  star.  \V'hatever  may  have  bec^H 
the  success  of  Alhazen  in  his  experiments  on  optics^^ 
to  bim  unquestionably  belongs  the  huiiour  of  having 
directed  the  attention  of  future  philosophers  to  a. 
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higbly  interesting  and  important  branch  of  pliysical 
science.  IVfi  theory  on  tliis,  and  many  similar  sub- 
jects,  is  fully  expliuned  in  several  of  liis  treatises  on 
optics,  wtiich  still  exist,  and  arc  deemed  great  literary 
curiosities. 

212.  The  first  rude  notioiw  of  Chemistry,  re- 
garded as  a  branch  of  experimental  philoHophy, 
originated  among  the  Arabians,  about  the  tenth 
century,  under  the  name  of  Alchemy,  an  Arabic 
term,  which  denotes, "  a  knowledge  of  the  substance 
or  composition"  of  any  thing.  An  ingenious  modem 
writer  has  traced  titill  higher  the  origin  of  this 
science,  by  attributing  it  to  the  New  Platonists,  or 
Eclectic  philosophers  of  the  third  century;  while 
some  ha%'e  traced  it  yet  farther  back  (as  already 
stated),  to  the  ancient  Egyptians,  to  Moses,  and  even 
to  the  antcdiluviunx.  But  wlmtevcr  opinion  may  be 
formed  respecting  the  origin  of  the  science,  it  is 
agreed  by  all  to  refer  to  tlie  Arabians  of  the  middle 
ages  the  practical  exercise  of  the  art  uf  alchemy, 
(properly  so  called,)  or  the  decomposition  and 
analysis  of  natural  substances  for  the  purpose  of 
■Kccrtaining  their  qualities  and  relations.  The  two 
leading  objects  proposed  by  the  alchemists  were, 
the  transmutation  of  common  metals  into  gold  and 
silver,  and  the  discovery  of  an  universal  medicine, 
which,  by  the  removal  or  prevention  of  disease,  should 
confer  immortality  on  its  possessor.  It  is  not  diffi- 
cult to  account  for  the  ort^  of  these  extravagant 
expectations  in  so  dark  and  superstitious  an  age. 
When  it  was  perceived  that  metallic  ores,  and  many 
other    natural    substances,   changed    their   appear- 
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anoes,  and  evinced  new  qualities,  when  variously 
coni!)iiicd  or  exjiosed  lo  the  action  of  lieat,  it  was 
natural  that  some  chimerical  notion,  like  that  of 
tAe  philosopher's  stoae,  should  spring  up  in  the 
minds  of  persons  peculiarly  fond  of  the  marveUous, 
and  as  yet  unpractised  in  experimental  philosophy. 

213.  The  rage  for  this  specie*  of  chemical  re- 
searches lasted  mauy  ccnturtis,  though  it  was  con> 
fined  to  comparatiTely  few  individuals.  Its  earliest 
traces  may  be  perceived  in  the  seventh  or  eighth 
centnry,  and  it  attained  its  height  during  the 
sixteenth,  or  just  before  the  revival  of  letters. 

The  first  of  the  alchemists  of  Arabia  known  to 
posterity  is  Geber,  whose  personal  history  has  not 
been  preserved,  though  some  of  his  writings  remain. 
He  is  said  to  have  tlourishcd  during  the  seventh 
century,  to  have  been  a  celebrated  physician  uid 
astronomer,  and  to  have  written  a  great  variety 
of  works  on  alchemy.  The  principal  which  have 
been  attributed  to  him  bear  the  following  titles: 
"  On  Alchemy;"  "  On  the  chief  Perfection  of 
Metals ;"  "  On  the  Philosopher's  Stone ;"  and  "  On 
the  Art  of  discovering  Gold  and  Silver."  During 
the  ninth  and  tenth  centuries,  several  Arabian 
physicians,  of  whom  Avicenna  was  the  most  distio- 
guished,  practised  and  wrote  on  the  art  of  alchemy. 
In  the  three  following  centuries,  the  number  of 
professed  ttdepts,  as  they  were  then  termed,  or 
skilfiil  practitioners  in  chemical  philosophy,  was 
greatly  multiplied  —  the  most  laborious  processes 
were  carried  on  with  exemplar)-  patience — and  the 
most  romantic  exjiectations  indulged  of  ultimate 
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success.  "  But  though  the  alchemists  failed  in  the 
execution  of  their  grand  project,  many  useful  dis- 
coveries were  made  by  thcin,  while  vainly  s])cn<ling' 
their  time  and  labour  in  attempts  to  make  silver 
and  gold.  Some  important  combinations  were  pro- 
duced, by  which  pharmacy  has  heen  enriched,  and 
the  sdcnco  of  medicine  promoted.  The  method  of 
preparing  alcohol,  aqua-fortis,  volatile  alkali,  vitriolic 
acid,  gunpowder,  and  many  other  chemical  com- 
pounds, might  have  remained  unkiion-n,  but  for  the 
persevering  labours  and  patient  experiments  of  the 
alcbemJKtji  of  the  middle  ages." 


» 


Section  IV. 


Oil  THE  EUROPEAN  MATHEMAXrclAKS  AND  ASTRONOMKttS 
OF  THE  MIDDLE  AGES. 

314.  The  partial  revival  of  literature  and  science 
in  Arabia,  has  been  first  noticed,  because  it  pre* 
ceded,  in  the  order  of  time,  that  which  took  place  in 
Europe  during  the  twelfth  and  two  following  cen- 
turies; and,  because  the  impulse  was  first  received 
from  Arabian  scholars,  which  subsequently  extended 
itself  over  the  European  continent.  Having  taken 
a  very  cursory  view  of  the  state  of  mathematical  and 
physical  science  in  the  East,  after  its  expulsion  from 
Greece  and  Egj'pt,  we  now  return  to  that  portion 
of  the  world,  which  has,  for  many  ages,  excelled 
every  other  in  civilization  and  general  knowledge. 
Passing  over  a  period  of  not  less  tlian  sis  or  seven 
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centuries,  we  rccommeucc  our  review  of  European 
literature  with  the  heginniiifi;  of  the  thirteenth  cen- 
tury; and  as,  nt  that  period,  mathematical  and 
astronomical  science  kept  pace  mih  each  other,  and 
were  usually  cultivated  by  the  same  individuaU,  they 
will  be  jointly  conMdercd  in  this  place. 

215.  Spain  and  Italy  were  the  two  provinces 
Europe    that   first   caught   the    reflected    rays 
Bcicacc  from  Arabia.     In  the  former  of  these  coun-j 
tries,  the   revival   of  knowledge    is   chiefly   to   be^ 
attributed    to  the  residence  of  eminent  Arabian, 
scholars  in  some  of  its  principal  dtieS'~the  est 
blishraent  of  schools  and  colleges — and  the  coUectior 
of  large  and  valuable  libraries,  consisting  of  MSS.  or 
every  department  of  science.  Into  the  latter  countx] 
(Italy)    it  seems  to  have  been  rather  accidentally] 
tlian  designedly  introduced.     Leonaheh),  an  opulent 
merchant  of  Pisa,  visited  the  Asi-itic  provinces  for  pur-" 
poses  of  coimucrce.    During  his  temporary  residcDce, 
at  Bagdad,  he  associated  frequently  with  the  Arabii 
literati  of  that  city,  and  made  himself  acquointc 
with  their  most  important  discoveries,  especially  thf 
which  related  to  arithmetic   and  algebra,  in  bott 
which  sciences  he  became  a  distinguished  proficient 
The  knowledge  thus  acquired,  he  lost  no  time  in 
imparting  to  hb  countrymen:  and,  by  doing  thb 
obtained  the  honour  of  introducing  into  Europe, 
science  before  wholly  unknown,  but  wliich  has  ever 
ance  occupied  a  chief  place  among  the  objectji  of 
human  intelligence.     Though  he  was  well   knoH-n 
to  have  left  many  valuable  MSS.  (chiefly  on  the 
new  algebraic  science,)  none  were  supposed  to  have 
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escaped  the  wreck  of  ages,  till  about  the  close  of 
the  last  century  ;  when  a  learned  Italian  referred  to 
a  MS.  written  by  Leonardo  of  Pii^a,  which  he  liad 
discovered  in  a  monastic  library,  bearing  the  date 
of  A.  D.  1202,  and  which  has  since  been  published. 
From  this  ancient  document  it  is  evident,  that  its 
author  was  a  skilful  algebratRt;  that  he  was  not  un- 
acquainted with  tlie  problems  of  Diophantus  ;  and 
that  he  had,  at  least,  proceeded  as  far  as  to  the  reso- 
lution of  cubic  equations. 

216.  In  a  more  advanced  period  of  the  same 
century,  several  mathcumticiana  and  astronomers 
floumhed  in  ditierent  parts  of  ICurope,  whom  it  will 
be  sufficient  cursorily  to  notice.  (1.)  Jordantu 
Naaorarltut^  author  of  a  treatise  on  the  Astrolabe, 
and  a  work  on  Arithmetic,  in  ten  books.  (2.)  Jofm 
t^  Halifax,  (better  known  by  the  name  of  Sacro- 
hogco),  an  Englishman  by  hirth,  but  resident  at 
Paris,  as  professor  of  mathematics.  Hiii  principal 
work,  ou  "  tlic  Sphere,"  acquired  great  celebrity; 
besides  which,  he  wrote  treatises  on  the  Astrolabe, 
the  Calendar,  and  the  Arabian  Arithmetic.  He 
flourished  about  A.  D.  I2.')0.  (3.)  Campatius  of 
Novara,  is  best  known  as  one  of  the  first  European 
Commentators  on  Euclid's  Elements ;  and  also  as  the 
author  of  several  works  on  astronomy,  which  were 
designed  to  make  known  the  discoveries  of  the  an- 
dent  astronomers,  together  with  the  improvements 
which  had  been  more  recently  suggested  by  the 
Arabians.     (4.)  To  the  preceding  may  be  added, 

eqf  Cremomi,  and  bis  illustrious  patron,  the 
r  Frederic  U  :  the  latter  of  wliom  liberally 
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patroniwMl  the  arts,  by  founding  the  university  of 
N'»])leii;  and  the  former,  having  been  appointeU  its 
RkI  professor  of  ostronouyt  rendered  an  important 
service  to  science,  by  translatiof^,  from  the  Arabic 
into  Latin,  the  Almagest  of  Ptolemy,  with  Geber*! 
Commentar)- ;  those  parts  of  Aristotle's  writi 
which  relate  to  Physics ;  and  Alhazen's  treatise 
Twilight,  besides  composing  several  original  work: 
(6.)  A  name  far  more  celebrated  in  the  history 
science  than  any  of  the  above-mentioned  mathe^i 
luaticians,  must  not  be  passed  over  in  this  place, 
though  we  shall  reser\'e  for  a  fiiture  section,  tlie 
tnorc  distinct  record  of  his  scientific  dijcoveries;i 
This  was  Rookk.  Bacon,  an  Knglish  friar,  who  wa^ 
born  A.  D.  1214,  and  died  in  1294'.  When  tlift 
igiiorance  of  tlie  age  iu  wliich  he  lived,  and  of  ths 
monks  with  whom  he  aisociated,  comjKired  witli 
almost  universal  knowledge,  is  considered,  it  m 
be  acknowledged  that  he  was  a  prodigy  of  geni^ 
and  erudition;  and  that  very  few,  either  in  ancient! 
or  modern  times,  have  surpassed  him,  cither  in  ori, 
nality  of  invention,  or  in  profundity  of  research. 

217.  The  thirteenth  century  is  eliicfly  memo- 
rable in  the  annals  of  astronomical  science,  as 
the  (ura  in  wliich  the  celebrated  Atfthotmn^ 
Tabie*  were  prepared  by  the  tmited  labours  of 
the  most  distinguished  astronomers  of  the  age^ 
both  Asiatic  and  European,  whether  ChristioDs;' 
Saracens,  or  Jews.  They  derive  their  name  from 
Alphonsus  II.  who  reigned  in  Casttlc,  a.d. 
Their  object  was  to  correct  the  errors  which 
been  diiUDTcred  ui  the  calculations  of  Ptoiemyi 


1240^^ 
:h  hadV 
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produce  a  new  scries,  more  comjtletc  and  accurate 
than  any  which  had  preceded  them.  The  expense 
incurred  by  this  Hcientilic  undertaking  is  suid,  by 
some  historians  of  that  age,  to  have  exceeded  40^00, 
and  by  others  100,000  ducats.  As  soon  as  tlie  Al- 
phonsiue  Tables  were  made  public,  they  attracted  the 
attention  of  the  principal  mathematicians  and  astro- 
nomers both  of  Europe  uiul  Asia ;  several  of  whom 
wrote  treadses  explanatory  of  their  details,  or  in- 
tended to  correct  their  supposed  errors. 

218.  The  following  century  (the  fourteenth)  was 
one  in  which  true  science  manifestly  declined 
throughout  Europe,  in  consequence  of  the  ecclesi- 
astical domination  maintained  by  the  clergy,  and 
the  fiivolous  logomachies  of  the  scholastics,  to  which 
we  shall  allude  more  particularly  hereafter.  Scarcely 
do  the  liti^rary  annals  of  that  age  furnish  us  with 
the  name  of  an  individual,  who  excelled  either  in 
matlicmatics  or  astronomy,  though  many  were 
laboriously  employed  in  writing  commentaries  on 
the  works  of  the  ancients.  One  exception  to  the 
above  remark  must  be  made  in  favour  of  Richard  of 
Swittesheati,  who  taught  the  mathematics  and  a3tro> 
nomy  in  the  university  of  Oxford,  about  a.d.  1350. 
His  works  chiefly  "consist  of  profound  and  subUe 
applications  of  algebraic  calculations  to  physics  and 
metaphysics."  He  wrote  treatises  "  on  astronomical 
calculations,"  which  indicate,  to  say  the  least,  the 
patient  industry  and  ingenuity  of  their  writer,  and 
his  great  skill  in  algebraic  processes.  Passing  over 
this  inauspicious  a:ra,  we  shall  immediately  advance 
to  the  fifteenth  century,  during  which  tliesc  sciences 


273 


GCROPEAN   ASTRONOMF-ftS.  [^PART  111. 


experienced  a  partial  revival,  and  some  higlily  gifted 
individuals  arose,  ivhose  genius  illumined  the  age^ 
and  couutry  in  which  tliey  lived. 

210.  The  first  of  these,  in  the  order  of  time, 
vas  Lncfis  de  Bttrgo,  an  Italian  monk  of  tho3 
Franciscan  order,  who,  after  having  employed] 
several  years  in  the  East,  in  assiduous  studies,^ 
brought  thence  a  mass  of  scientific  informatioaj 
which  qualified  him  to  liustain  the  office  of  profe 
of  mathematics  and  astronomy  in  the  recently^ 
founded  universities  of  Naples,  ^'enice,  and  Milan 
His  principal  works  were,  "  A  Latin  Version 
iuelid's  Elements,"  with  notes;  a  treatise  " 
Algebra,"  in  his  native  tongue ;  and  "  Elements  o( 
{icomctry,"  prepared  by  himself;  with  several  otb 
tracts  on  philosophical  subjects,  to  which  his  atten- 
tion had  been  directed  by  the  Arabians. 

The  Cardinal,  yivholaa  dv  C'liKa,  who  floiirishe 
ohout  A.t>.  I'li5,  is  chiefly  celebrated  on  account 
his  attempt  to  revive  the  PifthagoreaH  notion  of  Wm 
earth'^  motion  round  the  sun,  in  opposition  to  th< 
Ptolnnaic,  which  then  universally  prevailed.  It 
not  a  little  extraordinary  that  an  opinion  so  contrary^ 
to  the  orthodox  faith  in  philosophy,  should  have  been 
propagated  with  impunity  in  such  an  age;  the 
announcement  and  vindication  of  which,  nearly  two 
centuries  after,  consigned  Galileo  to  the  dungeons 
of  the  Inquisition.  It  is  probable  that  Nicholu 
owed  his  safety  to  his  high  cccIesiaslJcal  rank, 
kto  the  universal  rejection  of  his  theory. 

220.   l*L'RB.*cii  next  occurs  among  the  mathemft^ 
ticiutiB  of  the   fifteenth   century.     He   was 
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A.  D.  I42I,  and  died  in  I*61.  Attracted  to  Vienna 
hy  the  liberal  patronage  of  Frederic  II.,  he  succeeded 
Gmmtden  as  professor  of  astronomy  in  the  miiversity 
recently  founded  by  the  emperor  in  that  city. 
There  he  acquired  great  celebrity  by  his  scientific 
discoveries  and  his  writings.  His  firtit  object  was 
to  produce  an  accurate  translation  of  Ptolemy's 
**  Almagexi."  This  had  bt-efi  often  attfuipt<?J,  but 
every  previous  attempt  had  failed.  He  next  di- 
rected his  attention  to  the  improved  construction 
of  celestial  spheres  and  globes,  in  which  the  stars 
and  constellations  then  known  to  astronomers  were 
more  accurately  laid  down.  Thence  he  proceeded 
to  form  new  and  enlarged  tables  of  the  fixed  stars, 
and  determine  their  relative  positions.  In  addition 
to  these  bis  principal  labours,  Purbach  employed 
all  liis  leisure  time  in  writing  numerous  treatises 
OD  arithmetic,  algebra,  geometry,  astronomy,  and 
several  other  departments  uf  natural  philosophy. 
Nor  was  it  the  least  valuable  of  the  services  ren- 
dered by  this  eminent  astronomer,  that  he  first 
introduced  into  trigonometry  those  abbreviations 
which  are  now  generally  adopted,  by  means  of 
vhich  calculations  in  that  science  have  been 
greatly  facilitated. 

:!21.  But  the  brightest  luminary  of  this  dark 
age  was  Mijller,  better  known  by  the  name  of 
Regiomontamis,  which  he  derived  from  the  place  of 
his  birth.  To  the  literary  eminence  of  this  disciple 
and  successor  of  Purbach,  a  modern  writer  of  high 
authority  has  borne  the  following  honourable 
testimo'ny :  "  R«giomontanus  is  tlie  mathematician 
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who  holds  the  highest  rank  nmong  those  of  the 
fifteenth  century.  To  him  we  owe  many  trAnslatiom 
and  commentaries,  together  with  several  origind 
and  valuable  works  of  his  own.  Trigonometry, 
which  hud  never  been  known  to  the  Grevks  as  a 
separate  science,  and  which  took  that  form  in 
Arabia,  advanced,  in  the  bunds  of  Regiomontanus, 
to  a  great  degree  of  perfection,  and  approached  very 
near  to  the  condition  which  it  has  attained  at  the 
present  day.  He  also  introduced  the  use  of  decimal 
fractions  into  arithmetic,  and  thus  gave  to  that  scale 
its  full  extent,  and  to  numerical  computation  fhe 
utmost  degree  of  simplicity  and  enlargement  whick 
it  seems  capable  of  attaining."*  Among  the  versions 
effected  by  Rcgiomontaims,  were  latin  translation* 
of  "  the  Conies  of  Apollonius"— "  the  Cylindrics  of 
Serenus" — "  the  Mechanical  Questions  of  Aristotle"— 
"  the  Pneumatics  of  Hero,"  and  "  Ptolemy's  Almagest,' 
all  of  whicl*  versions  were  enriched  by  him  with 
highly  important  annotations.  Among  his  origiul 
works  were,  treatises  on  the  '*  Theory  of  Comett 
and  Planets" — on  the  "Armillary  Astrolabe* — on 
"  Plane  and  Spherical  Triangles'" — and  "Ephemeridej" 
for  thirty  years  to  come.  This  distinguished  pro 
moter  of  science  was  cut  off  in  the  prime  of  life, 
while  making  a  series  of  astronomical  observatioas 
at  Rome ;  and  "  his  early  death,"  (which  UxAi 
place  A.  D.  1476,  in  the  fortieth  year  of  his  age,) 
"  amidst  innumerable  projects  for  the  advancement 
of  science,  is  even  at  this  day  a  matter  of  regret." 


*  Playlair'a  Diaserui.  apud  Encyc.  Btitt. 
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I  222.  A  few  names  occur  in  the  annals  of  sclcnttiic 
philosophy,  towards  tlie  close  of  the  fifteenth  cen- 
_  tury,  which  it  will  be  sufficient  merely  to  enumerate, 
P  since  they  were  far  inferior  to  the  two  illustrious 
individuals  mentioned  above.  These  were,  Walilter, 
a  citizen  of  Nuremberg,  who  atlerapted  to  carry  on 
tlic  projects  which  were  left  unfinished  by  Regio- 
montanus ;  Werner,  of  the  same  place,  who  is  said 

>to  bare  been  "  the  first  of  the  moderns  that  became 
acquainted  with  the  method  of  geometrical  analysis;" 
Bnieiletto,  an  Italian  matheinaticijiii,  who  followed 
in  the  same  track,  though  with  unequal  steps ; 
Bianefum  of  Bologna ;  Aagelo,  a  Florentine ;  En- 

■  ^liua,   a    Bavarian ;     Ferdinand  of    Cordova,    in 

■  Spain ;   and  Bernard  of  GranolacU,  in  the  same 
country.     All  of  these  are  included  in  the  list  of 

I  persons  who  contributed  in  a  greater  or  less  degree 
to  promote  mathematical  and  a:itronomical  science, 
in  different  parts  of  Europe,  about  the  time  of 
the  revival  of  letters. 


Section  IV. 

ON   THE  STATE  OP   PHTSICAl.  SCIENCE  IN   EUROPE 
DURING   THE    MIDDLE    AGEB. 


223.  The  number  of  practical  philosophers  (who 
flourished  in  Europe  during  the  dark  ages)  whose 
names,  and  the  record  of  whose  scientific  labours  has 
been  preserved,  is  extremely  small.    There  may  have 
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bfcn  mnny  more  who  sitentty  and  without  obsf rr»- 

I  tion  proisccutcd  their  favourite  studies,  at  a  period  id 

,  which  scholastic  subtilties  and  dialectic  disputations 

'  were  alone  the  order  of  the  day,  and  when  scientific 

discoveries  were  attributed  to  demoniacal  agency 

and  witchcraft.    But  if  tliere  were  such,  their 

mory  and  works  have,  for  the  most  part,  perish< 

amidst  the  darkness  of  the  age  in  which  it  was  th 

unhappincss  to  live.     A  few  individuals  were  more 

fortunate,  of  whom  it  is  proposed  in  the  p: 

section  to  give  a  brief  account. 

it  will  be  remembered,  that,  when  reviewing 
scientific  discoveries  of  the  Arabians,  mention 
made  of  a  celebrated  cle/isifflra,  or  water  clock, 
sented  by  AMlaroun  to  the  Emperor  Charle 
In  imitation  of  this  ingenious  piece  of  mechanic 
several  Europeans,  in  subsequent  ages,  exerted 
ihctr  utmost  skill  and  science  in  the  construction 
of  curious  automata.  Among  the  earliest  of 
were,  Gcrbort  (afterwards  Pope  Sylvester  II.),  whl 
Nourished  during  the  tenth  century ;  and  Albert 
(surnamed  the  Great),  who  lived  nearly  three  centuries 
later.  Gerbert  spent  \qs  youth  in  the  study  of 
the  mathematic-s ;  but,  in  more  advanced  life,  hi- 
brought  his  geometrical  science  to  bear  on  practical 
physics.  Combining  theory  with  mechanical  skill, 
he  constructed  spheres  for  astronomical  uses ;  ob- 
served the  stars  through  tubes ;  invented  a  clock. 
which  marked  the  hours  with  tolerable  accuracy, 
and  pointed  out  the  courses  of  the  stars;  and  buQt 
an  organ,  which  produced  musical  sounds,  by  forcing 
currents  of  water  with  wind  through  brazen  pipes 


A 


CRAP.  Il.|]  PRACTICAL    PHirosOPUERS.  377 

of  different  Icngtii  and  thickness.  These  wondrous 
inventions  were  more  than  sufficient,  in  that  a^, 
to  procure  him  the  reputation  of  a  magicinn,  and 
expose  him  to  the  hatred  of  his  brethren.  Albert 
was  the  author  of  nnnierous  treatises  on  arithmetic, 
geometr)',  algt-hra.  astronomy,  and  mechanics,  he- 
sides  many  others  on  metaphysics,  ethics,  and 
scholastic  theology.  He  is  said  to  have  chiefly 
excelled  in  mechanical  science ;  in  proof  of  which 
it  is  stated,  that  he  cmistructed  the  automaton  figure 
of  a  man,  who  oiifncd  the  door  of  the  macliine  in 
which  he  was  deposited,  and  uttered  certain  articu- 
late sounds,  as  if  in  reply  to  questions  addressed 
to  him.  It  is  further  stated,  that  the  renowned 
angelicat  doctor,  Thomas  Aquinas,  was  so  terrified 
when  he  heard  the  rocal  sounds  uttered  by  this 
automaton,  as  to  lift  up  his  staff',  and  break  it  in 
pieces,  in^agining  that  he  had  thereby  obtained  a 
signal  rictory  over  the  Prince  of  Darkness. 

224.  The  century  immediately  succeeding  that 
in  which  Albert  ffourishcd,  (the  Hth,)  was  yet 
more  fa>'ourable  to  mechanical  science.  Machines 
of  greater  practical  utility  were  then  constructed, 
and  applied  to  the  ordinary  purposes  of  life.  Among 
these  may  be  mentioned,  as  highly  important  in  its 
consequences,  (Jie  invention  of' paper  mills,  attributed 
to  Uhtmr  Slrame.  a  senator  of  Nuremberg,  who 
flourished  about  .\.  d.  1350.  The  manufacture  of 
clocks,  moving  by  weights  and  pulleys,  is  also 
attributed  to  this  age,  though  the  original  inventor 
is  unknown.  Of  those  who  excelled  in  this  de- 
partment of  mechanical  science,  the  annals  of  this 
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century  record  with  distingoishcd  honour  the  name 
of  Wallingford,  an  English  monk,  who  both  wrote 
a  scipntific  treatise  on  the  subject,  (still  preservL-d  in 
the  Bodleian  Librar}',)and constructed  achronometer, 
that  pointed  out  by  its  movementit  the  courses  of  the 
sun  and  moon,  the  state  of  the  tides,  with  several 
other  curious  properties,  which  were  then  considered 
almost  miraculous.  In  imitation  of  this  Knglish 
phicnomcnon,  an  ingenious  philo^pher  of  Padua 
conHtnictcd  a  clock,  which  marked  the  hours,  the 
motions  of  the  heavenly  bodies,  the  days,  months, 
and  sacred  festivals,  throughout  the  year.  It  i», 
however,  probable,  that  though  constructed  on  a 
different  principle,  both  the  last-mentioned  machines 
were  but  imitations  of  the  celebrated  clepsydra  o( 
Al-Haroun.  To  Friar  Bacon,  (whom  we  shall  hare 
occasion  rcpeat<;dly  to  mention  during  our  review 
of  the  middle  ages,)  mechanics,  ns  well  as  almost 
all  other  physical  sciences,  were  ^catly  indebted. 
Dr.  Friend,  one  of  the  biographers  of  that  dis- 
tinguished philosopher,  ascribe*  to  him  a  variet)-  of 
mechanical  contrivances  for  the  rarefaction  of  air, 
which  probably  prepared  the  way  for  the  importani 
invention  of  the  air-]>ump ;  and  scrnple-s  not  to 
affirm,  that  Iloger  Bacon  was  "  the  miracle  of  hb 
age,  and  possessed  perhaps  the  greatest  geniui 
for  mechanical  science,  that  has  been  known  since 
the  days  of  Arcliiraedes." 

223.  Though  this  eulogium  on  Bacon  may  be 
somewhat  exaggerated,  there  is  no  doubt  that  he 
stands  pre-eminent  in  one  important  division  of 
philosophical  science,  and  was  must  succcssfii]  in  his 
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discoveries.     We  refer  to  Iiis  experiments  in  opiies, 

(which  sufficiently  prove  the  unwearied  assiduity 
with  which  he  pursued  the  path  of  true  philosophy, 
in  an  age  of  i;;^oraiicc  and  gross  delusion.  No  one 
appears  to  have  preceded  him  in  this  track  among 

(the  philosophers  of  Europe,  except  Vitello  of  Poland, 
who  flourished  ahout  a.d.  1270,  and  who  had  made 
some  useful  observations  and  exiicriments  on  re- 
fract<?d  light,  the  rainhow,  and  the  human  eye. 
Vitello  ascribed  the  refraction  of  rays  to  the  resist- 
ance which  they  suffer  in  passing  from  a  denser  to 
a  rarer  medium,  though  he  was  unable  fully  to  ex- 
plain the  cause,  and  still  less  to  measure  the  degree 
of  that  resistance.  The  science  of  optics  was  re- 
duced by  Vitello  to  a  more  regular  form  than  it  had 
previously  assumed  ;  general  principles  were  stated 
and  imperfectly  established ;  and  tables,  shewing 
the  results  of  experiments  on  the  refractive  powers 
of  air,  water,  and  glass,  were  drawn  up  by  him 
I  with  great  care  and  accuracy.  But  Roger  Bacon 
far  outstripped  his  predecessors  in  this  branch  of 
science.  It  would  appear  from  his  writings,  that 
the  principle  of  lenses  of  various  kinds,  reflecting 
I  mirrors,  magnifying  glasses,  the  camera  obscura, 
1  and  many  similar  invcnUcHis,  was  understood  by  him ; 
though  their  practical  uses  had  not  yet  been  dis- 

I  covered.  The  most  important  application  of  lenses 
to  assist  vision  by  the  construction  of  spectacles, 
some  have  ascribed  to  Bacon ;  but  it  b  generally 
believed  to  belong  to  the  close  of  the  century  in 
which  be  flourished.* 

•  Vide  "  Smith's  Oplics,"  p.  80,  where  ihc  riuontion  of  the 
origin  of  iliia  javeotion  is  fully  disciused,  nnd  the  period  assigued 
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226.  But  though  posterity  may  have  been  dis- 
posed to  attach  mo»t  value  to  the  optical  researches 
and  discoveries  of  Friar  Bacon,  it  is  evident,  from 
his  own  statement,  conlained  in  his  most  celebrated 
work,  entitled  "  Optu  Afajus,"  tbat  he  estimated 
most  highly  his  experiments  in  Alchemy.  "  His 
writings  on  tJiis  subject,"  says  a  seientific  modem 
author,  "  though  troubled  and  polluted  by  the 
reigning  absurdities  of  alcbemy,  contain  many  curious 
facts  and  judicious  observations.  HU  two  principal 
works  were  entitled  '  Opus  Majm'  and  '  Ejdiitola 
'  de  Secrelis  0}>eribiia  Artit  ei  Naturw ;'  the  former  of 
which  breathes  sentiments  which  would  do  liouour 
to  the  most  refined  [icriods  of  science,  and  in  wludi 
many  of  the  advantages  likely  to  be  derived  from 
that  mode  of  investigation  insisted  upon  by  his  great 
successor  (Chancellor  Bacon)  arc  anticipated-*'— 
A  striking  proof  of  the  justice  of  this  remark  has 
been  recently  afforded ;  for  Homberg,  a  celebrated 
French  experimuntaiiAt,  availing  himself  of  some 
hints  of  chemical  combinations  suggested  by  Friar 
Bacon  in  the  thirteenth  century,  has  not  long  since 
made  some  important  discoveries  in  that  sdence. 
Many  proofs  might  be  gathered  from  the  works  of 
this  great  philosopher,  that  he  was  enabt(.>d  by  his 
penetration   and  accuracy  of  experiment  to  antict* 


Ito  it  is  4.D.  1313. — BoMttt,  in  hi*  Hblorj  of  MatbeiBitkii 
[afRnnB.  that  "the  invention  of  vpccUcten  bvloogi  to  the  doM  at 
the  tliirtcenth  century,  and  that  we  are  tndcliicd  for  it  to  the 
ItaliafU.  Idcqo  test  abb  proofs  ex'utt,  iluit  t1lf^  firKt  glauca  of  ihit 
kind  were  coiutructed  by  Alexanilet  de  Spini,  a  Jacobin  tnu, 
who  died  at  l>i«a.  in  13)3. 

*  Braiule'f  Diitertation,  apud  Bncyc.  Biitt.     New  Sup. 
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pate  the  diKcoverics  of  subsequent  ages.  Whatever 
opinion  may  be  formed  rcsjiecting  tlie  invention  of 
gunpowder,  which  has  wrought  such  an  entire  revo- 
lution in  the  art  of  war,  it  is  certain,  that  if  not 
actually  invented  by  Roger  Bacon,  he  pointed  out 
the  chemical  combinations  by  which  it  is  produced, 
and  described  the  effects  of  such  combination  as 
causing  "  an  imitation  of  thunder  and  lightning." 
"  From  saltpetre  and  other  ingredients,"  he  writes, 
"  we  are  able  to  form  a  fire  which  will  burn  to  any 
distance.**  And  in  another  place,  "  a  small  portion 
of  matter,  about  the  sixe  of  a  thumb,  properly  dis- 
posed, will  make  a  tremendous  sound  and  corns* 
cation,  by  which  cities  and  armies  might  be  de- 
stroyed." He  also  mentions,  in  another  part  of  the 
same  work,  "  a  substance  resembling  phosphorus," 
and  which  he  terms  "  a  fire  prepared  by  art,  that 
cannot  be  e.vtinguiahed.'* 

227.  From  the  time  of  this  celebrated  experi- 
mental philosopher,  to  that  of  the  revival  of  letters, 
scarcely  can  an  individual  be  pointed  out  who  may 
claim  distinct  notice  on  account  of  improvements  in 
phyncal  science,  if  we  except  those  connected  with 
two  important  discoveries,  which  must  be  referred 
to  the  period  under  review,  and  the  influence  of 
which  was  incalculably  great.  Wu  allude  to  tl»e 
iavetitiou  of  tlie  mariner's  comj)as»  and  the  art  o/* 
printing ;  the  former  of  which  belongs  to  the 
twelfth,  and  the  latter  to  the  fifteenth  century. 

The  remarkable  property  which  the  loadstone 
possesses  of  attracting  iron,  seems  to  have  been 
known  to  the  ancients  in  very  remote  ages.     But 
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there  is  no  rcasou  to  conclude,  that  the  simple  fact 
that  a  suspended  magnet  would  invariably  point 
to  the  North  Pole,  and  still  less,  that  the  import- 
ajit  application  of  this  property  of  the  loadstone  to 
puq)oses  of  navigation,  was  known  in  Europe 
fore    the  middle  or  close  of  the   twelfth  century.' 
The  French,  Italians,  Germans,  and   English, 
contend  for  the  honour  of  tliis  invention.      Th 
claims  may  perhaps  be  most  equitably  adjusted 
supposing  that,  the  idea   having   been  once    s 
gested,  important  improvements  in  the  coruitructi' 
and  use  of  the  mariner's  compass  were  almost  sim 
taneously  made  in  several  parts  of  Europe, 
value  of  this  discovery  (by  whomsoever  it  may  ha' 
been  made)  can  scarcely  be  rated  too  highly :  si 
it  has  served  to  remove  the  barriers  by  which  distant, 
nations  were  separated,  and  opened  an  easy  com 
nication,  whether  for  the  purposes  of  commerce, 
christian    benevolence,    between    the   remotest  in-' 
habitants  of  our  globe.     New  continents  have  b 
discovered, — the  earth   which  we  inhabit    circu 
navigated  and  explored, — the  entire  dominion  of 
sea  attained, — commerce  indefinitely  extended, — and 
wealth,  gathered  from  every  region  under  beav' 
accumulated,  by  means  of  this  felicitous  invcnti' 
But,  we  trust,  an  infinitely  more  important  resi 
of  this  discovery  will  yet  be  seen  in  the  facilities  if 
affords  to  the  universal  diffiision  of  christian  know- 
ledge, and  the  propagation  of  the  gospel  Uirougb- 
out  the  world. 

228.    The  second  of  the  above-mentioned 
coveries,  viz.  the  art  t^  printing,  is  yet  more 
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portont  in  itself  and  in  its  rcHults.  Some  have 
attributed  thus,  as  well  as  the  preceding  invention, 
to  eastern  nations,  und  have  adduced  evidence  to 
prove,  that  the  Chinese  made  use  of  engraved 
tablets  long  before  the  Christian  aera.  Without 
entering  into  this  controversy,  or  presuming  to 
decide  on  r  question  so  warmly  contested,  it  will 
be  8ufi]cient  briefly  to  notice  in  this  place  its 
European  origm.  Much  obscurity,  uncertainty, 
and  contradiction  characterise  the  earliest  historical 
notices  of  this  art.  The  most  probable  statement 
is  that  which  assigns  to  Haarlbu  the  honour  of 
having  conferred  this  inestimable  benefit  on  man- 
kind, and  attributes  to  Laurcntiua,  a  native  of  that 
city,  of  comparatively  humble  birth,  the  first  rude 
attempt^  at  printing.  He  began  with  carving  let- 
ters in  the  rind  of  beech-trees,  and  impressing  the 
characters  on  paper  for  the  instniction  or  amuse- 
ment of  his  grand-children.  Next  he  invented  a 
more  glutinous  kind  of  ink  than  that  ]trcviausly 
used  for  MSS.,  in  order  that  the  characters  thus 
impressed  might  I)e  more  distinct  and  pemuincnt. 
After  this,  he  cnt  entire  pages  in  blocks  of  wood ; 
and  6nally,  he  prepared,  out  of  tlie  most  solid  wood 
that  he  could  procure,  sciHiraJe  fypPf,  of  different 
sizes  and  forms.  These  types  are  said  to  have  been 
i^len  from  Laiircntius  by  one  of  his  servant^, 
"(iiamed  Geinsfletches,  but  better  known  by  that 
of  FatutuJi,)  who  carried  them  to  Mentx,  and  ther« 
privately  pri»te<l  the  first  book — "  the  Doctrinaie, 
OT  (Jrammar  of  Alexander  Galius" — in  14-42.  Other 
accounts,  however,  state,  that  Laurcntius  had  previ- 
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ously  printed  several  books,  at  1  lanrlem,  from  his 
wooden  types,  between  the  years  1430  and  1440; 
among  which  were  the  "  Speculum  Belgicum,"  and 
two  editions  of  "  Donatus."     The  nest  important 
improvement   in   this  art  was    the  substitution  of 
taetidlic  for  tpoodea  types.    These  were  first  made 
of  lead,  and  Koon  ador  of  a  more  solid  metal,  com- 
pounded of  tin  and  lead.     It  seems  probable  that 
the  first  large  work  printed  with  metallic  types  was 
|tbe  Vttlgaie  BibU;  published  at  Mentz,  under  the 
auspices  of  Ga/eftiMTg,  in  1450,  after  having  been 
seven  or  eight  years  in  preparation.    A  third  period 
in  the  history  of  the  art  of  printing  is  that  iu  which 
J*ff/fr  St'/to^ffer,  of  Strasburg,  elTccted  a  valuable 
improvement   hy  cabling  metal  types,  which  hod 
been  previously  ciii  with  much  labour,  and  at  great 
expense.     The  first  printed  specimen  of  these  iia* 
proved  tyjies  was  the  "  JiatiowUe,"  or  Logic  of  Da- 
randuv,  which  bears  the  date  of  1459.     On  account 
of  the  three  distinct  improvements  in  the  art,  which 
have  been  briefly  de^ribed,  a  contest  for  the  honour 
of  its  invention  arose  between    Haarlem,   Memtz, 
and.Sirasfmrg,  which  has  long  since  been  decided 
in  favour  of  the  former.      It  is  not  necessary  more 
minutely  to  describe  the  subsequent  stages  of  im- 
provement through  which  this  important  art  rapidly 
passed.     It  constitutes  one  of  the  most  remarkable 
features  of  this  invention,   that  it  was    perfected 
almost  OS  soon  as  discovered ;  since  it  is  admitted 
that  some  of  the   finest  specimens  of  typography 
arc  to  be  found  among  the  hooka  printed  towards 
the  ck>se  of  the  fiftecntli  century. 
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HISTORY    OP   LOGIC   CONTINUED. 

229.  The  period,  to  which  the  present  division  of 
our  historical  retrospect  refers,  was  chiefly  charac- 
terised by  dialectic  subtilties  and  abstract  specula- 
tions on  iQCtEijihysical  subjects.  This  predominant 
fashion  may  be  traced  to  a  much  earlier  period 
than  that  now  under  review.  It  orij,nnated  with 
the  philosopliers  of  the  Eclectic  sect,  and  especially 
with  some  christian  fathers  belonging  to  the  Alexan- 
drian school,  who  flourished  during  the  second  and 
two  following  centuries,  but  whose  writings  exerted 
a  yet  mightier  influcnci;  after  their  decease.  Among 
these  the  most  eelebrate<l  were,  Tertullian,  Origen, 
Clemens  Alcxandrinus,  and  Augustine.  The  three 
former  of  these,  though  eminent  scholars,  are  justly 
chargeable  with  the  corruption  of  Christianity,  by 
blending  with  its  pure  and  simple  doctrines  the 
speculative  refinements  of  the  Platonic  philosophy. 
A  taste  for  metaphysical  theology  having  been  thus 
generated  and  nurtured, it  spread  in  every  direction 
together  witli  the  propagation  of  the  christian  faith, 
and  diffused  itself  through  the  writings  of  many  of 
the  Latio  and  Greek  fathers.    Augustine,  Bishop  of 
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Hippo,  who  flourished  about  the  commeDcement  of 
the  fifth  century,  contributed  in  no  ordinary  degree 
to  the  wide  and  almost  iniivcrsal  diffusion  of  this 
evil ;  for  such  it  proved  to  be  in  ftiture  years,  however 
harmless  the  speculations  might  at  first  appear.    His 
voluminous  writings  became  so  crlcbratud  after  his 
death,  as  almost  to  supersede  every  other,  and  were 
even  dctmietl  by  some  of  the  scholastic  doctors,  (to 
whom  we  shall  hereafter  advert.)  a  surer  standard  of 
orthodoxy,  thati  the  writings  of  the  evangelists  and 
apostles.      The  first  distinct  treatise  on  the  art  of 
Logic,  which  properly  belongs  to  the  middle  age^ 
was  published  under  the  name  of  Augmtiuc,  and 
long  attributed  to  him,  though  its  spuriousness  was 
afterwards  fully  proved  by  sonic  Benedictine  monks.^ 
This  fictitious  work,    which  became  so   celebrated] 
in  the  schools,  on  account  of  the  supf>osed  sanctity] 
and  wisdom  of  its  reputed  author,  was  probably 
production  of  some  obscure  monk,  not  wholly  igoc 
rant  of  the  dialectics  of  Aristotle,  who  dextcrouslyl 
availed  liimself  of  the  superstitions   and   scntibar-j 
bariiim  of  the  age  in  which  he  lived,  to  give  a  cur> 
rency  and  reputation  to  his  writings,  which  were  byj 
no  means  due  to  their  merit.     It  still  occupies  sj 
place  in  the  first  volume  of  Augustine's  works,  and| 
consists  of  two  treatises ;  the  first  entitled,  "  Prm*{ 
dpia  Diaieclica ;"  the  second, "  Categoria  Decern  ;' 
which  were  believed  to  have  been    translated  by 
Augustine,  from  the  Greek  original  of  Aristotle,  into 
the  Latin  tongue. 

2^.  It  was  not,  however,  till  the  commencement 
of  the  seventh  centurj*,  that  the  reign,  or  rather  the 
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despotism  of  Aristotle  can  be  considered  as  fully 
established.  In  the  earlier  ages  of  the  Christian 
Kra,  strong  prejudices  had  existed  against  the  Peri- 
patetic philosopli)',  as  more  opposed  to  the  doctrines 
of  Christianity,  tlian  the  speculations  of  Plato  and 
the  Academics.  But  when  the  defenders  of  the 
christian  faith  perceived  the  use  made  by  heresiarchs, 
pagans,  and  inlidels,  of  the  dialectic  weapons  with 
which  \ristotle  had  furnished  them,  and  the  diffi- 
culty of  detecting  tJioir  sophisms,  they  became  con- 
vinced of  the  necessity  of  providing  themselves  with 
like  annour  of  defence  and  assault.  They  began, 
therefore,  about  this  period,  to  study  and  admire  the 
I  dialectics  of  Aristotle,  then  lately  translated  from 
the  Arabic  into  Latin;  to  write  commentaries  upon 
them  of  ponderous  size ;  and  to  employ  them  as 
bulwarks  for  the  defence  of  christian  doctrine.  Not 
a  few  indiriduals,  celebrated  in  their  day,  but  whose 
names  are  now  ulmost  forgotten,  distinguished  them- 
selves by  their  cimibroiis  and  almost  interminable 
annotations  on  Aristotle's  and  Augustine's  logic. 
Among  these  may  be  enumerated  Photius,  Joannes 
Damascenus,  John  of  Alexandria,  Isidore  of  Seville, 
Pselliis  the  elder  and  younger,  Eustratliius,  Nice- 
phorus,  and  Magentinus;  most  of  whom  wrote 
commentaries  on  the  works  of  Aristotle,  while  some 
drew  up  compendia  of  logic  founded  on  the  Peripa- 
tetic system.  The  rise  of  the  Scholastic  sect  of 
philosophers  (to  whom  wc  shall  have  occasion  to  ad- 
vert more  particularly  in  a  future  section)  is  chiefly 
to  be  attributed  to  these  writings. 

231.  A  new  impulse  was  given  to  the  dialectic  art, 
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towards  the  close  of  the  se%-cnth  and  the  commence- 
ment of  the  ciglith  century,  by  the  increased  vene- 
ration in  which  Augustine  was  held  by  the  whole 
christian  church,  mul  the  lectures  which  began  to 
be  publicly  delivered  on  the  manual  of  logic  falsely 
attributed  to  him.  Several  writers  of  considerable 
eminence  coDlributcdj  uhotit  this  time,  to  the  ad- 
Tancement  of  intellectual  science.  Such  were, — 
Capella,  a  native  of  Africa,  who  wrote  a  work, 
highly  applauded  in  that  benighted  age,  upon  the 
*'  seven  arts,"  which  were  then  supposed  to  em- 
brace the  entire  circle  of  human  science:  namely, 
grammar,  dialectics,  geometry,  rhetoric,  arithmetic, 
astrology,  and  music  ;—CAS3l0D0RtJS,  author  of  a 
similar  work,  but  written  in  a  far  superior  style,  and 
more  methodically  arranged; — BoETHius,who  wrote 
in  Greek,  a  much  admired  treatise  on  "  the  Conso- 
lations of  Philosophy,"  which  our  Saxon  monarch, 
Alfred  the  Great,  translated  into  his  vernacular 
dialect; — and  CiiALCiDits,  whose  commentary  on 
some  of  the  writings  of  Plato,  furnished  the  specu- 
lative metaphysicians  of  the  middle  ages  with 
abundant  materials  for  logical  debate.  Two  in- 
dividuals, who  flourished  about  this  period,  may 
claim  yet  more  honourable  notice,  since  they  malce 
a  distinguished  figure  in  the  literary  history  of  our 
countrj',  and  were  men  far  superior  to  the  age 
in  which  they  lived.  These  were  the  venerable 
B(;i>B,  and  ALri'iNus,  both  of  whom  were  English 
monks,  who,  by  their  writings  and  instructions. 
vainly  endeavoured  to  introduce  a  more  juH  and 
rational  mode  of  philosophising,  than  that  which 
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then  prevailed  throughout  Euro])e.  I'hcir  efforts 
were,  however,  completely  frustrated,  by  the  blind 
and  bigoted  attacliment  of  their  contuiuporuries  to 
the  metaphysical  svibtJIties  of  scholastic  theology.* 

232.  During  the  ninth  and  tenth  centuries,  the 
rage  for  dialectic  controvcr-iieii,  instead  of  suh^iding, 
greatly  increased.  John  of  Salisbury,  who  flourished 
at  a  somewhat  later  period,  thus  characterises  the 
learned  men  of  his  day,  and  the  reniark  will  apply 
to  several  of  the  preceding  centuries ; — "  Men  at 
this  time,"  says  he,  "  waste  their  whole  lives  in  con- 

*  The  followiog  picture  of  the  lilcrature  of  that  age  ha* 
been  tkncbed  by  a  niodem  writer  with  much  fidelity,  and 
may  serrc  to  illustrate  the  generni  characlcr  of  the  iichnlatttc 
sy*um  orcJiicalion  : — "  Even  in  tiie  ma^t  celebrated  nrlioolt  of 
ihn  age,  the  field  of  instruction  WBs  confiiiied  and  bancn.  In 
philoiapby,  notliinii;  nns  eiudieil  but  mathcinntii'*  nnd  logic,  nnd 
the  Utter  nna  Uiight  in  •  trilling  and  usclc»  mnnticr  from  [be 
book  attributed  to  Augu&iinc.  Neither  preceptor  tior  pupil  was 
at  ihti  time  to  be  found  who  tlcHired  or  dared  to  attempt  greater 
ihin^  Tbe  circle  of  instruction,  or  the  Ubtral  art*,  ax  the  term 
wu  then  tindcnieod,  conxinled  of  two  branehei,  the  triv'ium  nnd 
the  jaadriiium.  The  trivium  included  grammar,  rhetoric,  and 
dialectio ; —  the  quadriviura  comprehended  music,  arithmetic, 
geometry,  and  astronomy.  These  seven  heads,  wliich  were  sup- 
posed to  include  universal  knowledge,  were  thus  quaintly  ex- 
pressed in  the  barbarous  Latin  of  that  age : 

'  Grantn:  loquitur,    D'la.  vera  docel.    Rhel.  verba  colorat, 
Mas.  canil,    Ar.  numeral.    Geo^  pondeiat,    A$t,  colit.  astra.' 

He  who  was  maHter  of  these  was  thought  to  have  no  need  of  a 
pTVetptOf  lo  esploiu  any  books,  or  to  solve  any  (iue«tion»,  which 
lay  widrin  the  compass  ofhuman  reason  — the  knowledge  of  the 
trlcium  baring  furnished  with  ilie  key  to  all  language  ;  and  that 
of  the  quaJr'nium  havitig  opened  lo  him  the  secret  laws  of 
nature."— £n/.  H'st.  ofphitoi.  Vol.11,  p.  337. 
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troversy,  even  disputing  iu  ihe  public  streets.  ^Vhcn 
too  old  for  any  other  employment,  they  still  retain 
a  fondness  for  debate;  always  seeking,  but  never 
arriving  at  truth ;  retailing  the  opinions  and  say- 
ings of  otlicrs,  and  compiling  an  incoherent  mass 
of  dogmas,  oiit  of  which  each  author  would  find  it 
difTtcuU  to  recover  Im  own."  The  names  of  most 
celebrity  which  occur  in  connexion  with  this  de- 
partment of  letters,  (if  it  may  be  thus  designated,) 
are,  in  England,  Joannes  Scotiis,  suniamed  Erigena, 
Bridfurth,  and  Duaitan  ;— in  France,  Maurns,  ftf- 
imgius,  Conslanthte,  Hincmar,  and  Abbo  ; — in  Gei^ 
many,  Ntomu,  Herman,  and  Baldric; — in  Spain, 
Alfnrahi,  Acicetma,  and  Averroes; —  and,  above  all, 
in  Italy,  Gerbert,  (afterwards  Pope  Sylvester  II.) 
who  has  already  been  included  in  the  list  of  natural 
philosophers,  but  who  also  excelled  as  an  acute 
dialectician.  Had  the  latter  of  these  luminaries  of 
the  tenth  century  confined  himself  to  the  logic  of 
Aristotle,  he  might  have  escaped  most  of  the  perse- 
cutions suffered  from  his  clerical  brethren,  and  would 
probably  have  been  canonized  after  his  death  ;  but 
his  physical  science  and  skill  in  mechanics  so  terri- 
fied his  ignorant  contemporaries,  that  they  ascribed 
his  pre-eminent  attainments  to  satanic  agency,  and 
charged  him  with  holding  converse  with  the  deriL* 


*  A  modern  liittoriao  of  the  middle  agt'*.  eoncludM  hii 
Bkctch  of  the  varied  life  of  Geiberl,  nith  ibe  fullowing  culo^un 
on  his  literaiycliBractcr:— "  I  sIibII  not,  I  think,  bo  blamed  fat 
briiifing  before  the  reader  ilie  principal  CT«nu  of  the  \\h  of  ibb 
extraordinary  perAonagc.  lie  bsii  seen  him  in  tltr  difTer cntc^n- 
citieaof  a  scb^and  teacher;  admired  hi  a  vaiiousatiaiitiBeuai 
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233.  The  preceding  sketch  nmy  serve  as  a  just 
though  brief  rcproscnUition  of  the  state  of  logical 
scicuco  up  to  the  commencement  of  tlie  twelfth  cen- 
tury, with  whicfi  tlic  present  section  will  ti-rminate. 
A  few  mimes  might  be  added  to  the  list  already 
enumerated,  of  men  well  versed  in  metaphysical 
subtilties,  and  who  applied  them  not  to  explain  but 
rather  to  mysticizc  and  obscure  the  system  of  chris- 
tian theoloj,'y  ;  men  who,  by  means  of  superior 
iudustiy,  rather  than  original  and  inventive  genius, 
raised  themselves  above  the  ordinary  level  of  the 
times  in  which  they  lived;  but  yet  who  perplexed 
tbemsvlves  with  fruitless  controversies,  and  expended 
their  strength  in  unprofitable  logomachies.  Such 
were  Ingulph,  LtmfroHc,  and  Anxeim,  in  Britain ; 
and  Herman,  Rerenger,  Brmio,  Daman,  and  Jto/icel- 
liae,  abroad  :  some  of  whom  will  be  more  distinctly 
noticed  in  the  subsequent  sketcli  of  the  Scholastic 
Philosophy.   To  all  of  these  may  be  applied,  though 


li«icned  lA  his  eloquence  ;  and  followpd  him  us  he  ttdtanccd, 
ilirougb  a  chnngc  ofvarinus  Ibrtunes,  to  (be  zenith  of  ecclesias- 
tical poncr.  He  nasccTtaioly  an  nblc  orator:  and  his  Inagusfte, 
thoogb  not  nlnsys  pure,  y«(  vigorvUK  and  animati'i],  appears,  by 
a  plcuiag  deception,  to  oblilerale  Tor  n  timo  the  consciouaneas 
of  ibc  ibrlorn  period  in  which  he  lived.  Indeed,  had  it  been  the 
fortune  of  Gerbert  to  have  hved  in  sornc  more  happy  sera,  hia 
inteUecttial  beij;hi  nould  have  experienced  some  diminution. 
'Itw  nurounding  shades  gave  a  more  striking  majfnitude  to  hU 
taicui*.  1  must  now  add,  that  lie  wa«  also  a  ])oet.  Few  speci- 
ntrnsof  his  talents  in  this  line  have  been  preservi^d  ;  but  one,  not 
destitute  of  poetical  meiit,  exists  in  the  form  of  an  epitaph 
written  beneath  the  portrait  of  the  philosopher  Ooetbius."  — 
BtTi»gU>a'*  Lit.  Hilt,  of  the  Middle  ^g*i,f.  215. 
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in  various  degrees,  the  character  given  by  Enfield, 
in  his  abridgement  of  Brucker's  History,  to  the 
learned  men  of  thb  age  generally.  '*  They  were 
wholly  employed  in  attempting  to  explain  abstract 
notions  of  theology  by  terms  almost  without  mean- 
ing ;  hereby  accumulating  frivolous  controversies, 
and  obtruding  upon  the  church  new  rcfincmenls  in 
theological  speculations,  which  soon  grew  into  the 
monstrous  form  of  the  scholastic  philosophy."  A 
circumstance,  which  greatly  contributed  to  this 
debasement  of  the  art  of  logic,  was,  that  the  dialec- 
ticians  of  those  barbarous  ages,  ignorant  for  the  inoet 
part  of  the  Greek  tongue,  and,  consequently,  of  the 
original  writings  of  Aristotle,  studied  dialectics 
cither  in  tlie  wretched  manual  of  the  Pseudo-Augus> 
tine,  or  in  defective  Latin  versions  of  Aristotle, 
made  from  the  Saracenic  translations  of  Averroes, 
Aviccnna,  Alfarabi,  and  other  Moorish  writers,  who 
mutilated  the  text,  and  misinterpreted  the  meaning 
of  their  great  preceptor.  Notwithstanding  the 
labour  expended  by  Herman,  Nontio,  and  a  few 
other  scholars  of  that  age,  in  translating  and 
commenting  upon  select  portions  of  the  genuine 
writings  of  Aristotle,  it  was  not  till  long  after  this 
period,  that  they  became  more  generally  known, 
in  consequence  of  the  introduction  of  copies  of  the 
Greek  original,  into  the  principal  schools  and  uni- 
versities of  Europe,  and  the  lectures  publicly  deli- 
vered on  them  by  professors  of  high  reputation  and 
learning.  —  yifl.  En/.  Hut.  of  Pkilos.  Vol.  U. 
pp.  350,  351. 
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■  CBAP.  II 

I  ORIGI.N    AMD   GENERAL   VIEW  OP    TQE  SCHOLASTIC 

■  PBlLOSOPHr. 

I  234.  We  have  arrived  at  that  period  in  the  his- 
tory of  the  literature  of  the  middle  ages,  which 
briofps  more  immediately  under  our  notice  that 
penertcd  species  of  intellectual  science,  which  has 
usually  been  designated  the  Scholastic  Philosophy. 
Its  origin  may  be  traced  to  a  much  earlier  period  ; 
but  it  was  about  the  commencement  of  the  twelfth 
century,  that  it  acquired  an  ascendancy  throughout 
Europe,  to  which  no  parallel  can  be  found  in  the 
history  either  of  preceding  or  subsequent  ages.  It 
derives  its  name  from  the  cstablislunents  which  had 
then  been  recently  founded  in  must  parts  of  Eu- 
rope, and  especially  in  France,  denominated  public 
schools:  OQ  which  account  the  preceptors  were 
called  schoolmen,  and  their  course  of  instruction  was 
described  by  the  general  term,  scholagfic  learning. 
One  or  more  of  these  schools  was  usually  attached  to 
every  cathedral  and  monastery  of  reputation,  to  which 
the  youth  of  distinction  repaired  for  education,  and 
over  which  presided  the  acutest  logicians  of  the  age. 
This  system,  in  itself  most  excellent,  and  which,  at  a 
more  enlightened  a^ra,  would  have  been  productive 
of  incalculable  benefits,  soon  degenerated  into  an 
instrument  of  papal  tyranny  and  degrading  super- 
stition. The  public  lectures  delivered  in  these 
boasted   seminaries  of  learning,  consisted  alone  of 
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verbal  subtiltics,  and  absiird  speculations,  dignified 
with  the  name  of  metaphysical  theology.  The  men 
who  presided  over  tiicm,  though  bearing  the  high- 
sounding  titles  of  "  irrefragable,  angelical,  seraphic, 
profound,  resolute,  and  wonderful  doctors,"  were, 
with  a  few  honourable  exceptions,  but  ignorant, 
conceited,  and  pragmatical  polemics,  versed  alone  iii 
the  artifices  and  sophisms  of  a  debased  logic.  They 
accumulated  a  prodigious  moss  of  speculative  ab- 
surdities, which  continued  during  several  ages  to 
excite  universal  admiration.  They  canvassed  and 
discussed  the  most  thorny  and  intricate  questions  in 
metaphysics,  with  all  the  asperity  of  polemic  war- 
fare, and  all  the  pomp  of  unintelligible  language ; 
till  every  ray  of  intellectual  light  was  extinguished, 
and  a  darkness  the  most  portentous  and  fearAil, 
brooded  over  the  face  of  the  earth. 

235.  The  following  may  be  enumerated  as  the 
more  prominent  features  of  the  scholastic  system 
of  philosophising,  when  fully  developed  :  (1.)  The 
tf^ics  selected  for  the  exercise  of  dialectic  prowess, 
were  at  once  the  most  abstruse  and  trifling  —  the 
moet  intricate  and  absurd.  Instead  of  observing 
the  phenomena  of  nature,  or  the  operations  of  the 
human  mind,  these  sophists  were  ever  in  pursuit 
of  oceult  qualities,  latent  properties,  and  imaginary 
essences ;— the  creaturea  of  their  own  bewildered 
imaginations.  "  Intention  and  remission,  propor- 
tion and  degree,  infinity,  formality,  quiddity,  indi- 
vidaality,  and  a  thousand  other  abstract  ideas,' 
furnished  them  with  innumerable  subjects  of  specu- 
lation, and    topics    for   discussion.      The  immense 
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multitude  of  metaphysical  questions  moat  learnedly 
discussed  in  the  [londcrous  volumes  of  stliolastic 
divinity,  renders  it  impracticable  to  exhibit  even  an 
outline  of  its  distinguisluDg  tenets.  Suffice  it  to 
say,  that  the  metaphysics  of  I'lato,  the  logic  of 
Aristotle,  and_  the  corrupt  theology  of  tlie  church  of 
Home,  were  aiuatgamutud  into  one  crude  and  inco- 
herent mass  of  imintelligible  dogmas,  which  they 
honoured  nitli  the  title  of  "  the  orthodox  faith ;" 
sod  the  slightciit  departure  from  which  was  esteemed 
a  pernicious  heresy. 

(2.)    In  discussing  these    topics,  a  most    osten- 
tatious  display  was  mode  of   dialectic  skill.     A 
formidable  array  was  brought  forward,  of  axioms 
and   postulates,    lemmas    and    corrollaries,    defi- 
nitions   and     syllogisms,     arranged    in    the    most 
systematic    fonn,    and    employed  in  exact  accord- 
ance   witli  the  rules  of  art.     "  The  logic  of  the 
adioolmcn,"  says  Enfield,  "  was  rather  the  art  of 
sophistry  than  that  of  reasoning,  for  it  was  applied 
to  subjects  which  were   not  understood,  and   em- 
ployed   on   principles  which  were  not  ascertained. 
Their  whole  business  being  disputation,  they  sought 
out  such  thorny  questions  as  were  Ukcly  to  afford 
sufficient  exercise  for  their  ingenuity.     Their  whole 
care  was  to   conduct  themselves  secmidnm  artem, 
and  their  whole  ambition   to  obtain  the  victory." 
The  object  proposed  by  these  logical  prize-fighters, 
was  not  so  much  to  elucidate  truth,  as  to  bear  away 
the  palm  from  their  antagonists ;  and  become  cele- 
brated  in  the  schools,  as  the  acutest  reasoners  of 
their  age.     And  it  must  be  admitted,  that  some  of 
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the  Scholastic  philosophers  were  eininently  success- 
ful in  their  object.  Champeaux.  Abelard,  and  a 
few  others,  displayed  an  extraordinary  degree  of 
talent  in  this  science :  by  continual  exercise,  they 
liecame  skilful  udcptii  in  tlie  art  of  reasoning-; 
prompt,  ingenious,  and  subtle  in  debate;  so  as 
frequently,  when  discussing  the  most  intricate  sail 
jects,  to  obtain  the  applause  of  multitudes,  wli 
assembled  in  the  schools,  not  for  instruction,  bv 
to  witness  (he  triumph  or  defeat  of  their  respectii 
masters. 

(3.)  The  language,  in  which  these  abstruse 
culations  were  discussed,  whether  verbally  or 
writing,  was  a  Hpecie^  of  Latin  the  most  barbarou 
and  debased  that  can  be  imagined.  Unlike  thej 
great  preceptor,  Aristotle,  who  wrote  even  his  mc 
technical  treatises  in  pure  classical  Greek,  and 
bellished  some  of  his  mostabstnise  speculations  wit 
rhetorical  ornament ;  the  greater  part  of  the*c 
phic,  angelical  rfoc/or«— regardless  alike  of  accuracy 
and  ornament,  in  violation  both  of  the  rules 
grammar  and  rhetoric  —  introduced  a  multitude 
erms  and  phra.<<es  into  the  language  once  spoken 
Cicero  and  Virgil  and  Li^-j-,  which  neither  they 
nor  any  other  of  the  ancient  Romans  could  possibly  i 
have  comprehended.  Nor  does  this  corruption  and 
debasement  of  the  Roman  dialect  apply  only  to  tl>e 
more  illiterate  of  these  monks,  but,  with  scarcely  a 
single  exception,  to  all  the  most  renowned  scholars 
who  flourished  during  the  four  last  of  the  middie 
ages. 
(4.)   Nor  must  wc  omit  to  notice,  among  the, 
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more  prominent  features  of  the  Scholastic  philo- 
sopJiy,  the  sectarian  acrimony  which  it  generated. 
Controversies  arase,  during  the  ages  under  review, 
which,  though  they  related  to  unintelligible  t«nii«, 
and  mere  metaphysical  suhtilties,  agitated  the  whole 
of  Europe,  and  gave  occasion  to  the  most  bitter 
animosities,  and  the  deadliest  hatred.  Some  of 
the  rival  sects  will  be  adverted  to  in  a  future 
section,  whose  fierce  contentions  have  almost  be- 
come proverbial;  and  "  the  controversy  between 
whom,  employed,  for  many  ages,  all  the  ingenuity 
and  learning  in  Europe ;  which,  therefore,  however 
frivolous  in  itself,  deserves  the  attention  of  philo- 
sophers, as  one  of  the  most  curious  events  which 
occurs  in  the  history  of  the  human  mind."  In  these 
metaphysical  combats,  the  sovereigns  of  Europe 
and  the  ministers  of  state,  no  less  than  monks,  and 
prelates,  and  cardinals,  and  pontiffs,  were  in- 
volved ;  and  as  either  sect  prevailed,  their  anta- 
gonists became  the  objects  of  cruel  persecution 
and  malignant  revenge.  Ludovicus  Vives,  who 
lived  when  some  of  these  sectarian  controversies 
were  at  their  height,  has  faithfully  pourtrayed. 
though  in  language  too  coarse  and  indelicate  to  be 
literally  translated,  the  spirit  in  which  they  were 
carried  on,  and  the  disgraceful  quarrels  to  which 
they  led.  "  I  have  seen,"  says  he,  "  the  combatants, 
after  having  exhausted  their  stock  of  verbal  abuse, 
proceed  to  blows :  nor  was  it  uncommon,  in  these 
quarrels  about  metaphysical  terms  and  ideas,  which 
neither  party  understood,  to  see  the  corabaUnts 
first    employing  their  fists,  then  their  clubs,  and, 
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finally,  their  swords,  by  whicli  many  were  wounded 
and  some  killed."  A  more  ludicrous  specie's  of 
persecution  -was  exercised  by  Louis  XI.  who  zea- 
lously espoused  the  cause  of  the  Realists  against  the 
Nominalists.  That  prince,  in  a  royal  edict,  issued 
A.  D.  1474,  not  only  banished  all  the  Nominahsts 
from  his  empire,  and  recpiircd  the  youth  educated  ia 
the  schools  to  abjure  their  tenets ;  but  also  enjoined 
that  their  books  should  be  secured  in  the  monastic 
libraries  with  iron  chains,  so  that  none  might  peruse 
them.  Mosheim,  in  his  Ecclesiastical  History, 
asserts,  that  "  the  contending  sects  carried  their 
liiry  80  far  as  to  charge  each  other  with  "  the  sin 
against  the  Holy  Ghost*  :"  and  that  "  the  celebnted 
reformer,  John  Huss,  fell  a  victim  to  the  resentment 
of  the  Nominalists;  while,  on  the  other  hand,  the 
Realists  procured,  in  1479,  the  condemnation  of 
John  de  AVcsalia,  wlio  had  zealously  opposed  the 
tenets  of  their  dominant  sect. 
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BIOORAPBtCAL    NOTICES    OF  THE    EARLIEST   SCHOLASTIC 
PHUOSOPHBRS. 


236.  The  rise  of  the  Scholastic  philosof^  can 
scarcely  be  dated  ftirther  back  than  the  commence- 
ment of   the  eleventh  century.      Its  history   has 

*  SlawBrl'i  Elflnmw  «Ctht  Philo«oph<r  or  the  Homkn  >fiad. 
|ttlf9*A(9i  Hi-     Motlirifn'i  Ch.  Hint.  Cent-  xv^&  it.  |  tit. 


I 


I 


CHAF.  111.^ 


SCHOLASTICS. 


usually  been  dnided  into  three  periods:  the  first 
bc/^nin^  with  Lanfranc,  and  terminating^  with 
Albert,  surnamed  the  Great;  the  second,  extending 
from  Albert  to  Occam;  and  the  third,  including  the 
period  between  Occam  and  the  Reformation ;  an 
event  which,  combined  with  tliat  of  the  revival  of 
general  literature,  completed  the  destruction  of  the 
scholastic  S)'stem.  In  the  present  section,  a  brief 
revxev  will  be  taken  of  the  principal  schoolmen,  who 
flourished  during  the  first  of  the  abovc-oientioned 
periods. 

(I.)  Laxfranc  was  bom  at  Pavia,  in  Italy,  and 
flourished  during  tlie  greater  part  of  the  eleventh 
century.  In  his  youth,  he  became  celebrated  as 
a  distinguished  scholar,  an  eloquent  orator,  and  a 
profound  jurist.  But  renouncing,  in  maturer  years, 
these  flattering  secular  pursuits,  he  embraced  the 
monastic  life,  and  founded  a  celebrated  school  at 
Bee,  in  Normandy,  where  many  of  the  most  eminent 
sophists  of  that  ago  received  the  elements  of  their 
education.  So  high  was  his  reputation  thronghout 
Europe,  that  multitudt-s  of  youth  of  the  highest 
rank  earnestly  sought  admission  into  his  seminary; 
and  a  still  greater  number  attended  on  his  public 
lectures.  The  historians  of  that  period  dwell  with 
raptures  on  the  erudition  of  Lanfranc,  and  the  science 
which  long  characterized  his  school.  The  fame, 
howerer,  of  Lanfranc  chiefly  rests  on  his  dialectic 
prowess,  and  that  of  his  pupils,  many  of  whom  ex- 
culled  their  master  in  the  art  of  disputation.  While 
presiding  over  this  college,  be  acquired  high  distinc- 
tion by  the  part  which  he  took  in  a  controversy  then 
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existing  relative  to  the  doctrine  of  transubst 
tiation,  known  in  the  annals  of  ecclesiastical  historyi] 
by  the  name  of  the  Berengeritm,  or  SacramentarUa 
controversy.*      After  having  educated  many  taa^ 
nent  scholars  at  Bee,  he  was  induced,  by  William  of 
Normandy,  (who  had  then  recently  obtained 
Engliiih  crown,)  to  relinquish  his  literary  retirement 
and  become  Primate  of  England.    He  was  coti 
crated  Archbisiiop  of  Canterbury,  in  1070,  and  died 
A.  V.  1089.     Lanfranc  was  the  author  of  numercms 
treatises,  chiefly  on  subjects  connected  with  polemi^^ 
theology,   though   some  were  of    a  more  )iterai]|^| 
character,  and  all  are  celebrated  for  the  comparative 
purity  of  their  Latin  style.  ^m 

(2.)  Berenger,  of  Cologne,  who  is  chiefly  ccle^^ 
brated  as  the  originating  cause  of  the  famous  con- 
troversy on  the  Eucharist,  which  agitated  Euro 
at    the  conimenccmcnt  of  the   eleventh    century  I 
Fulbert,  Bishop  of  Chartres,  under  whom  Bereu| 
hod  studied  logic  and  metaphysics;  and  Bruno, 
pupil  of  Berenger,  and  founder  of  the  Carthusil 
order  of  monks ;  all  were  distinguished  ornaments  i 
the  Gallicau  church,  and  masters   of  the  dialc 
art,  at  a  period   in   which  logic  was  deemed  lli 
highest  attainment  of  human  genius.  Their  writii 
arc  now  almost  forgotten,  though  they  arc  said 
have   been  characterised    by  great  subtilty  of 
Boning,  and  many  ingenious  speculations. 

(3.)  Ansklm,  a  name    fanutiar  to  every  reader 
of  English  history,  ranks  high  among  those 

*  Vid.  DupiD't  Ch.  Hift.  lltb  Cent.  MosbL-iiB'*  Iliid 
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receired  their  education  at  Bee,  under  Lanfranc ;  and, 
Uk«  his  preceptor,  was  remarkable  for  the  application 
of  dialectic  rules  to  the  most  profound  subjects  of 
metaphysical  research,  and  the  minutest  distmctions 
of  polemic  theology.  A  considerable  change  was 
effected  by  the  public  lectures  and  writings  of 
Anselm,  which  has  been  thus  characterised  by  an 
intelligent  modem  historian : — "  I^ogie,  which,  agree- 
ably to  its  primitive  acceptation,  denoted  the  art  of 
just  and  solid  reasoning,  had  degenerated  into  verbal 
controversies,  the  terms  of  which  were  unintelli- 
gible even  to  those  who  employed  them.  But 
Lanfranc  and  Ansehii,  by  the  greater  purity  of  their 
style  and  pers]>icuity  of  their  reasonings,  introduced 
an  important  change  into  the  philosophy  of  their 
age,  especially  in  the  departments  of  logic  and 
metaphysics."  Anselm  composed  a  treatise  entitled 
"  The  GramiHaTian"  which  was  in  reality,  a  prac- 
tical dissertation  on  logic.  He  was  also  the  aullior 
of  two  works  on  metaphysical  theology,  entitled 
Mottologion  and  Prosologion,  from  wliich  even  mo- 
dern polemics  might  derive  some  advantage.  He 
succeeded  Lanfranc  in  the  presidency  of  the  college 
of  Bee,  A.  D.  1070 ;  became  abbot  of  the  adjoining 
monastery  in  1078;  was  elevated  to  the  primacy  of 
the  English  church  in  1093,  and  died  a.  v.  1109. 
This  celebrated  ecclesiastic  contributed  more  by  hia 
metaphysical  abstractions  towards  the  establishment 
of  the  Scholastic  pliilosophy,  than  any  of  his  con- 
temporaries.* 

•  "  Before  tliese  two  great  men  openerl  their  Khools,"  nay  the 
■uthoTR  of  tli«  Literary  History  of  France,  "  the  Latin  i|>oken 
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(4.)  RoscELl.iKE  flourished  towards  the  close  of 
the  tlevcHtli  century,  and  is  cliiefly  celebrated  ns  the 
founder  of  the  sect  of  the  Nom'tualists,'  which  after- 
wards became  famous  under  the  auspices  of  his  mote 
iUustrious  pupils.  Of  himself  little  \s  known,  except 
that  he  was  a  native  of  Brittany,  and  canon  of  Coi»> 
peigne :  that  he  was  acknowledged,  even  by  hii 
adversaries,  to  have  possessed  an  scute  and  subtle 
genius ;  and  that  by  him  certain  innovations  were 
introduced  into  the  philosophical  speculations  of  that 
age,  which  obtained  a  wide  and  rapid  circulation 
after  liis  death. 

(5.)  Champeaus,  Bishop  of  Catalan  or  Clialons, 
was  a  contemporary  of  Roscvllinc,  hut  attached  to 
the  opposite  sect  of  the  Iteatisft,*  whose  opinions 

io  Fr&nce  was  rude  and  bttrbarous — th«r  philoaophy  wu  not 
worthy  of  the  name  ;  and  ihcir  (heolo^  was  liffleaa  and  void  of 
precision.  When  tliey  b^^a  [o  apeak  and  write,  a  woodcrflll 
change  ensued.  LanlVaiic  tanjjht  the  use  of  tboM  amu  ia  de- 
fence of  christian  belief,  which  theology  supplies:  liia  pnpS 
Auelm  uiideriook  the  tolution  of  questions,  wbick,  before  hit 

le,  were  involved  in  darkness ;  and  shewing  the  conformity 
of  bu  decisions  nilh  the  authority  of  scripture,  taught  hit  dis- 
ciple*, by  a  new  method  of  argumentation,  to  reconcile  raaMn 
with  Atilh,  while  be  directed  pbilosopliy  to  pursue  tbe  paih  oi 
patient  tiivesiigsiion."— Bmnjton's  Lit.  Hiit.  p.  26). 

'  or  these  two  celebrated  sects,  it  will  be  sufficient  Io  »taM 
here,  that  the  XommalUtt  were  so  called,  because  tbej  mum- 
tained  that  tliero  arc  no  real  exiiteDcuti  in  nature  corropondini; 
to  )^oeial  terms,  and  ihai  the  objects  of  our  atteiiiion  in  sA 
abstract  general  speculations  ate  not  itl^at  but  wvnU,  The 
Rtal'ttti  held  that  all  individuals  partake  of  the  essence  of  their 
species,  and  sn  only  modifieil  by  itccidcntal  causes,  while  their 
rcnl  ruence  remains  unchiui|rcd.  1'hc  question  between  them 
may  b«  otherwise  stated  tlius,— "whether  uoiversak  liavc  a  real 
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on  the  abstruse  metaphysical  question  to  which 
that  controversy  referred,  he  defended  with  the 
utmost  zeal  in  the  public  schools  of  Paris.  But  both 
he  and  Roscelline  owe  more  of  tiicir  celebrity  to 
their  having  been,  at  difterent  periods,  the  precep- 
tors of  Abelard,  than  to  their  owit  writings,  or  their 
public  disputations. 

(6.)  Abei,aki>,  the  weti-known  founder  of  the 
Paraclete  monastery,  alike  celebrated  for  his  talents 
Bud  his  misfortunes,  wa»  bom  at  Palais  in  Bretagne, 
A.  u.  1079.  His  first  preceptor  was  lloscellino, 
b-om  whom  he  imbibed  those  metaphysical  opinions 
to  which  he  stedfastly  adhered  through  hfe,  and 
which  indeed  derived  their  principal  lustre  from  his 
unri\'aUed  talents  and  learning.  He  subsequently 
studied  dialectics  under  William  de  Champoaux, 
but  made  an  ungracious  return  for  the  instructions 
received  from  his  venerable  preceptor,  by  entering 
the  lists  with  him  in  the  public  schools,  and  van- 
quishing him  in  several  public  disputations.  Having 
thus  acquired  the  reputation  of  an  universal  cham- 
pion in  scholastic  theology,  he  estiiblislied  flourishing 
seminaries  of  learning,  first  at  Melun,  and  after- 
wards at  Corbeil,  near  Paris,  where  he  lectured 
publicly  on  logi(!  and  metaphysics  to  immense  mul- 
titudes, and  with  the  utmost  applause.  But  the 
boldness  of  his  speculations,  and  his  high  scholastic 
fame,  soon  raised  him  up  hosts  of  adversaries,  by 
whom  he  was  denounced  to  tlic  papal  see  as  here- 

wtA  ctMDtial,  or  only  a  nominal  and  verbal  csUtuiicc  iu  indi- 
viduals." Tl>e  Ittalisls  contrnilrt!  for  tlic  fonnur,  Ute  NoountJ- 
iMi  fot  die  Utter  or  these  hypotlicscs. 
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tical ;  and  who  continued  to  harass  him  with  cease- 
less persecutions  to  the  end  of  Iiis  days.  He  was 
the  author  of  many  treatises  on  subjects  counectc^d 
with  the  philosophy  of  that  age,  wluch  have  never 
been  edited,  though  far  superior  to  the  ina&s  of  the 
scholastic  writings,  and  indicating  both  greater  re- 
finement of  ta^te  and  extent  of  erudition.  A  single 
volume  has  been  published,  entitled  "  Christian 
Theology,"  which  is  characterised  both  by  the  acute- 
ness  and  absurdity  of  the  scholastic  system.  Abelard 
died  at  the  monastery  of  St.  Marccllus,  at  Chalons, 
A.  D.  1142,  and  was  interred  in  the  conTent  of  the 
Paraclete. 

(7.)  Peter  Lombard,  who  f^tudied  theology  and 
logic  under  Abelard,  rirnlled  him  both  id  dialectic 
subtllty  and  polemic  seal.  He  was  a  native  of 
Lombardy,  and  became  Archbishop  of  Paris,  a.  o. 
1 151.  During  his  life,  and  long  after  his  death,  be 
was  known  by  the  title  of  "  Maj^ister  SenientianoH^ 
on  account  of  a  work  compiled  by  him,  consisting  of 
sentences  extracted  from  the  fathers,  and  questions 
for  disputation.  This  became  a  standard  book  of 
high  reputation  in  the  theological  schools,  and  was 
honoured  with  numerous  commentaries.  "  When  the 
SooA  of  Sentences  appeared,  says  a  modem  fai&to- 
rian,  it  was  received  with  universal  approbation,  and 
its  authority  soon  became  ho  great  in  all  the  schools, 
that  it  was  deemed  inferior  to  none  but  the  inspittd 
writings.  He  who,  in  the  discussion  of  any  ques- 
tion, did  not  reason  from  the  Master,  reasoned 
in  vain ;  and  men  of  the  first  talents  could  not 
employ  them,  it  was  thought,  more  worthily,  than 
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iu  expounding  or  illustrating  what  the  Master  had 
delivered."    Beringion's  Lit.  Hist. 

(8.)  To  the  preceding  Scholastics,  all  of  whom 
belonged  primarily  to  the  Gallic  church,  nmy  be 
added  Gii.BKRT  DK  Porretan,  Bishop  of  Poictiers, 
who,  though  deemed  hurctical  by  tlie  rulers  of  the 
Roman-catholic  Church,  was  unquestionably  a  keen 
and  subtle  dLiputant.  To  him  arc  attributed  many 
of  the  Hchulastic  phraseK,  which  afterwards  became 
current  among  the  sophists  of  that  age,  and  nume- 
rous subtle  theologicid  distinctions,  unintelligible 
alike  to  himself  and  his  readers.  Having  presumed, 
in  his  writings,  to  maintain  that  "  a  distinction  exists 
between  nature  and  person,  and  that  the  essence  of 
God  is  not  (>od  himself,"  with  other  cobweb  refine- 
ments of  a  similar  kind,  he  wa^  denounced  by  the 
Ikmous  Bernard,  (at  that  time  the  great  champion 
of  papal  orthodoxy,)  as  a  dangerous  heretic,  deprived 
for  a  time  of  liis  ecclesiastical  dignities,  compelled. 
to  retract  his  errors,  and  his  books  were  pulilidy 
burnt.  He  contrived,  liowever,  to  make  his  peace 
with  the  church,  and  was  restored  to  hi^  episcopal 
see,  a  short  time  before  his  death,  which  took  place 

A.  D.  1 154. 

(9.)  John  of  Saiisburi/,  though  usually  classed  with 
the  Scholastics  of  this  age,  rises  far  above  them  in 
true  wisdom  and  useful  learning.  He  was  not  only 
a  skilful  dialectician,  but  also  a  considerable  linguist, 
a  proficient  in  physical  science,  and  a  faithful  histo- 
rian of  his  own  times.  He  studied  at  Paris  imdcr 
Abclard.  and  imbibed  from  that  celebrated  master^ 
a  taste  for   philosophy  and  science.     He  was  the 
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intimate  friend  of  Tliomaa  i  Becket,  by  wbom  he 
WON  jiutronized  in  prosperity,  and  wliom  he  after- 
wards accompanied  in  his  exile.  To  this  imparti.il 
writer  wc  arc  indebted  for  tlie  most  faithful  por- 
,  traitnre  of  the  learned  men  of  his  own  age,  wbom 
the  describes  as  "  exhibiting  the  semblance,  ratlier  than 
[the  essence  of  knowledge;  as  designedly  rendering 
their  disputations  obscure,  that  they  might  obtain 
the  greater  credit  for  wisilom;  and  as  frequently 
confounding,  through  ignorance,  the  Peripatetic  and 
Platonic  systems,  while  tht-y  professed  the  utmost 
[veneration  for  Aristotle;  and,  finally,  notwithstanding 
th^r  high  pretensions  to  learning,  as  not  having 
contributed  a»  iota  towards  the  advancement  of 
true  science."  The  principal  works  of  Johii  of 
Salisbury  were,  his  Meialogicon,  which  contained 
treatises  on  grammar,  philology-,  and  the  logic  of 
Aristotle;  and  his  Policraticon,  which  gives  a  lively 
description  of  the  manners  of  tlic  age,  boldly  cen- 
sures the  rices  of  the  great,  and  exposes  the  ignortnce 
and  ambition  of  the  ecclesiastical  orders.  Of  this 
work,  a  competent  witness  in  modern  times  has 
given  the  following  character: — "When  I  read  some 
years  ago,"  says  Berington,  in  his  Literary  History 
of  the  Middle  Ages, "  the  Polycraticon,  it  seemed  to 
display  great  erudition,  and  to  be  replete  with  monl 
notions,  sentences,  passages  of  authors,  exampki:. 
apologues,  extracts  of  history,  common-places  and 
citations  from  the  best  classical  writers.  But  it 
appeared  to  be  an  ill-digested  mass  of  learnings 
neither  directed  by  a  sound  judgment  nor  embet- 
lisbed  by  taste.    Notwithstanding  its  imperfectidns, 
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it  IsaTdluable  monument  of  literature;  and  exhibits, 
in  a  pleasing  manner,  the  talents,  the  good  sense, 
and  the  learning  of  John  of  Salisbury." 

(10.)  Thclfut  of  the  Scholastics  of  the  Brst  period, 
whom  it  is  requisite  to  mention  distinctly,  was  Hales, 
Abbot  of  Glocester,  who  was  dignified  with  the  high- 
sounding  title  of"i/ie  irrefragable  doctor."  He  also 
wa^  one  of  the  disciples  of  Abelard  at  Paris,  and 
became  celebrated  for  his  skilt  in  metaphysical  theo- 
^ogj.  He  wrote  commentaries  on  the  "  Book  of 
Sentences'  of  Peter  Lombard,  and  on  tlie  "  Meta- 
physies  of  Aristotle,"  much  admired  at  the  time  for 
their  reputed  ingenuity  and  learning,  but  long  since 
buried  in  oblivion. 
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237.  The  second  or  middle  period  of  the  history 
of  scholasticism  may  be  considered  as  commenring 
with  the  thirteenth  century,  when  a  considerable 
number  of  the  most  renowned  advocates  of  that 
system  simultaneously  laboured  with  incredible  zeal 
and  diligence  for  \is  advancement.  To  a  few  of 
these  it  will  be  requisite  to  advert  in  this  place, 
whose  celebrity,  when  living,  and  long  after  their 
death,  attaclies  an  importance  to  their  name  and 
memory,  to  which  otherwise  neither  their  learning 
nor  talents  coidd  have  entitled  them. 
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(!.)  Albert,  aurnamcd  the  Great,  (who  ha^  beeu 
already  clat»ed  with    the  scientific  philosophcr.s  of 
the  middle  ages,  ou  account  of  hi^  mechanical  skill,} 
was  chiefly   indebted    to  his   logical   science    and 
polemic  zea]   for  his  living  and  posthumous  fame. 
He  was  born  in  Swabia,  a.d.  11(13;  became  adonii* 
nicon  friar  when  about  thirty  years  of  age ;  und  was 
subsequently  employed  in  teaching   philosophy  at 
the   public   schools  of  Cologne  and    Paris,   or 
writing  ponderous  volumes  on  abstract  mctaphysJc 
speculations,  till  his  death,  which  tooli  place  a.ix.1 
1280.       Tliis   indefatigable   author    wrote   on 
almost  endless  variety  of  subjects,  a.s  appears  frotaj 
his  works,  which  were  collected  and  published  afti>rj 
his  death  in  no  less  than  twenty-one  folio  volumes, ' 
including  treatises  on  theology,  ethics,  metaphysics, 
logic,  natural  philosophy,  natural  histor)',  and  tbaj 
mathematics.     He  seems  to  have  traversed  tlic  whole 
circle  of  theological,  moral,  intellectual,  and  physical 
science.      If  the  value  of  Albert's  writings  cooldl 
be  estimated    by  their  number  or   magnitude,  hej 
must  be  acknowledged  to  have  been  no  ordiniu-y 
contributor  to  the  stores  of  general  knowledge :  but 
the  history  of  the  period  under  review  goes  far  to  • 
prove  that  the  estimate  must  be  taken  in  an  inverse 
ratio,  and  that  in  proportion  as  the  writings  were 
voluminous,  they  were  trifling  and  useless.      The 
portion  of  tlie  works  of  Albert,  which  alone  can  be^ 
regarded  with  interest  in  modem  times,  is  that  whicli 
relates   to  practical  and    experimental  philosophy. 
From  him  arose  the  sect  of  the  Albertincs,  frequently 
alluded  to  by  the  ecclesiastical  historians  of  that  age. 
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(2.)  BoNAVENTURE  ranks  high  in  scholastic  fame, 
and  was  honoured  with  the  title  of  "the  seraph 
doctor,"  on  account  of  the  ardour  of  his  devotion  to 
the  Virgin  Mary.  He  was  born  in  Tuscany,  a.o. 
1221  ; — studied  theology  and  logic  under  Hales  ;— 
graduated  ut  Paris; — and  became  Franciscan  friar 
st  the  same  time  with  his  renowned  contemporary, 
Thomas  Aquinas.  He  was  created  Cardinal  by 
Pope  Gregory ;  and  died  while  attending  the  second 
general  council  of  Lyons,  a.d.  1279.  The  most 
Tcraarkable  of  his  productions  was,  "  A  Dissertation 
on  the  application  of  the  Arts  to  Theology,  "  which 
affords,"  says  Enfield,  "  a  curious  specimen  of  the 
tnunuer  in  which  the  mystical  divines  of  that  age 
transferred  the  Scholastic  philosophy  to  theology." 

(3.)  But  the  chief  glory  of  the  Scholastic  age  was 
the  iUuMrioHn  Tuomas  Aquinas,  to  whom  his  con- 
temporaries and  idolaters,  with  one  consent,  awarded 
the  title  of  "  the  ange/icat  doctor."  This  prodigy 
of  learning,  as  he  was  generally  considered,  wa« 
born  of  a  noble  family  at  Aquino,  in  Italy,  a.  d.  1224, 
educated  firNt  in  the  monastery-  of  Mount  Cossino, 
then  at  Naples,  and  finally  at  Paris,  under  Albert 
the  Great.  He  subsequently  became  theological 
lecturer  of  Cologne,  Paris,  and  Rome.  So  extrava- 
gant were  the  encomia  passed  upon  -  him  by  his 
ignorant  and  superstitious  devotees,  that  some  sup- 
posed him  to  have  inherited  the  soul  of  Augustine, 
others  of  Aristotle,  and  some  even  of  St.  Peter  him- 
self. With  a  slender  knowledge  of  the  (>reck  and 
Arabic  tongues,  he  contrived  to  pass  for  a  prodigy 
of  learning  in  a  dark  age  ;  and  by  dexterously  blend- 
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ing  tlie  Peripatetic  and  Eclectic  systems  of  philoso- 
phy ^vith  tlie  reasoning  of  Uie  Greek  and  Latin 
fathers,  he    guincd  the  reputation    of  a  profouud 
theologian.      His    most  celebrated    writings    are, 
"  Tlie  Sum  of  Tiicology,"  iu  wliicli  a  great  variety 
of  trilling  and    absurd  questions  in    metaphysical . 
tbeology  are  most  gravely  and  learnedly  discussed;, 
his  "  Commentary  on  P.  Lombard's  Book  of 
iences;"  and  "  Annotations  on  i\xK  AntUytiet,  Me 
physics,    and   Elltics   of  Aristotle."      SpeculativeJ 
philosophy  was  the  only  element  in  which  Aquiu 
could  breathe ;  but  all  phyidcal  science  was  eitl 
despised  by  him  as  useless,  or  denouitccd  us  the 
suit  of  necromancy  and  witchcraft.     Thispha?nome 
lion  suddenly  disappeared  in  the  midst  of  its  gtorVf, 
and  whilst  all  Europe  was  gazing  with  an  admirationj 
little  short  of  idolatry  upon  the  splendour  of  it£  int 
lectual  course.   Thi^  celebrated  Scholastic  thcolc 
died  in  the  flftieth  year  of  his  age,  while  on  his  w»] 
to  tho  council  of  Lyous,  which  was  held  a.  o.  127C 
(4.)  Contemporarj'  with  IJonaventurc  and  Aqi 
nus,  who  belonged  to  the  Italian  and  French  schools] 
of  philosophy,  were  two  of  the  English  school,  who^J 
if  not  equal  in  fame,  were  far  superior  in  generi 
and  useful  knowledge-     These  were  Orostiste,  (orj 
Greathfod,)  Bishop  of  Lincoln,  and  Roger  Bacom^t 
the  father  of  English  philosophy.    Thongh  both  ofJ 
these  are  usually  classed  with  the  Scholastics,  theiT[ 
science  and  erudition  may  justly  entitle  them  to 
more  venerable  station  in  the   republic  of   IctterSiJ 
Having  before  alluded  particularly  to  Friar  Bacom^J 
it  is  now  unnecessary  to  say  more  respecting 


CHAP.  11-3  SCHOLASTICS.  .11  I 

"     than  that  much  of  his  attention  was  given,  and  many 
of  his  posthumous  works  relate,  to  intellectual  as 

I  well  as  physical  science,  though  the  latter  was  his 
favourite  study.  He  applied  himself  diligently  to 
the  acquisitioH  of  the  Greek  and  Hebrew  languages, 
then  very  imperfectly  known  even  to  the  best 
scholars.  He  prepared,  in  the  retirement  of  hLs 
monastic  cell,  erudite  works  on  history,  jurispru- 
dence, dialectic  and  metaphysical  theology,  as  m'cH  as 
on  mathematical  and  physical  subjects.  The  literary 
history  of  Grosthte  is  less  known,  though  he  occu- 
pies a  distinguished  place  in  the  ecclesiastical  history 
of  our  country,  i  lis  celebrity  is  partly  founded  on 
the  strenuous  opposition  made  by  him  to  the  en- 

I  croaclimcnts  of  the  Roman  pontiff,  and  partly  on 
the  testimony  of  Roger  Bacon  to  his  genius  and 
learning,   who,    though    usually    parsimonious    of 

I  praise,  and  much  more  inclined  to  censure  than 
to  eatogise  his  contemporaries,  classes  him  with 
"  Aristotle  and  Solomon,"  and  describes  him  as  "  the 
only  learned  man  of  hia  age."     Some  of  his  works 

I  were  mathematical,  others  critical ;  but  the  greater 
portion  consists  of  philosophical  and  theological 
tracts.  It  may  be  particularly  mentioned"  to  the 
honour  of  this  pious  and  learned  prelate,  that  while 
the  iteraphie  and  angelic  doctors  were  laboriously 
employed  in  writing  commentaries  on  Peter  Lom- 
bard, or  .\ugustine,  Grostfeste  was  employed  in  scrip- 
tural researches,  and  in  diUgcnt  study  of  the  Hebrew 
and  Greek  original  texts,  that  he  might  bo  the 
better  enabled  to  comprehend  and  interpret  the 
sacred  writbigs.  Grost^ste,  like  his  celebrated  coun- 
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trymatt  and  contemporary,  Roger  Bacon,  was  far 
too  enliffhtcnpd  for  the  ajje  in  H-hich  he  lived  ;  both 
were  charged  with  necromancy,  and  suffered  perse- 
.'cution  on  this  account ;  and  both  became  objects  of 
jealousy  to  the  ecclesiastical  authorities  of  the-  church 
of  Rome.     He  died  a.d.  1253. 

(5.)  Passing  once  more  to  I*aris,  which  was 
Btrong  hold  of  acholasticnim  at  this  period,  we 
with  CoLUUNA,  an  Italian  by  birth,  and  monk 
the  Augustine  order,  who  was  preceptor  to  the  sol 
of    Pliilip  III.  of  France,   and   taught  philosopll 
PaDd  theology  in  the  university  of  Paris  with  so  gre 
'  reputation,  as  to  acquire  the  title  of  "  nott  prqfa 
-f/octar."     If  his  real  character  as  a  philosopher 
responded  with  the  inscription  upon  his  tomb, 
noting  that  "  he  was  a  luminary  who  brought  li§ 
'out  of  darkness,"  he  must  have  differed  widely  ; 
the  rest  of  his  scliolastic  brethren ;  btit  as  far  as 
writings  arc  now  known,  they  utterly  discredit  tl 
testimony  of  liis  sepulchral  monun)ent,  for  they 
amongst  the  most  obscure  productions  of  that 
of  intellectual  darkness.      In  connexion    with 
lumna  may  be  mentioned  Robert  de  Sorbonne,  wl 
also  flourished  about  the  middle  of  the  thirtecnt 
century.      He   was    an    acute  and  distinguisl 
logician  ;  but  is  better  known  as  the  foimder  of  the" 
theological  college  at  Paris,  which  still   cootinuet 
to  bear  his  name. 

(6.)  Towards  the  close  of  the  thirteenth  century, 
flourished  at  Oxford  and  Paris,  Dlns  Scotus,  the 
pupil  and  rival  in  scholastic  fame  of  Thomas  Aqui* 
nas.  He  was  designated  '*  the  most  auhiUf  ihc/or,"  oi 
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accoum  ofliis  acutviicss  and  subtilty  in  disputation. 
His  reputation  at  one  period  of  his  life  (the  whole 
of  which  was  short,  for  he  died  in  his  thirty-fourth 
year.)  was  such,  that  not  less  than  thirty  tliousand 
youths  arc  said  to  hare  flocked  from  all  parts  of 
Europe  to  attend  his  public  lectures.  His  works, 
when  collected,  amounted  to  twelve  foUo  volumes. 
But  he  is  chiefly  known  as  the  founder  of  a  new 
sect  among  the  Scholastics  of  the  thirteenth  and 
fourt4M:nth  centuries,  known  by  the  name  of  the 
SeotUts,  in  distinction  from  the  Thomi^U,  who  ad- 
hered to  the  opinions  of  Thomas  Aquinas.  The 
difference  between  these  rival  and  hostile  sects 
related  to  some  abstruse  points  of  metaphysical 
divinity,  into  which  it  is  not  our  present  business 
to  enter.  "  The  insjenuity  of  Duns  Scotus,"  says 
Knfield,  "  was  wholly  employed  in  embarrassing  with 
new  fictions  of  abstraction,  and  with  other  scho- 
lastic distinctions,  subjects  already  sufficiently  per- 
plexed." 

The  above  list  of  Scholastics  of  the  middle  period, 
might  easily  be  eidarged;  but  little  advantage  could 
result  from  the  mere  enumeration  of  names  de- 
servedly forgotten;  or  s  transient  reference  to 
works,  which,  though  indicative  of  great  labour, 
tended  rather  to  obscure  than  euUghten  the  human 
understanding. 
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SCHOLASTICS   OF   THE    THIRD    PERIOD. 


238.  Tnr.  portion  of  the  history  of  Scholasticism, 
which  was  rapidly  traversed  in  the  last  section,  in- 
cludes that  of  its  greatest  prosperity.  It  had  then 
attained  its'  highest  elevation,  and  exercised  a  des- 
potism over  the  understandings  of  men,  almost  » 
oppressive  as  that  which  the  papal  liierarehy  had  long 
usurped  over  their  religious  faith  and  practice.  Bot 
during  the  period  now  to  be  reviewed,  it«  power 
was  shaken,  its  inSuence  gradually  diminished,  and 
the  struggle  commenced  which  termmatcd  in  its 
destruction.  There  were  stil!  many,  who  remained 
servilely  attached  to  the  logic  of  Aristotle  and  the 
I  M'phistry  of  the  schools-  Perhaps  there  was  nerar 
ft  period  in  which  the  Peripatetic  philosophy  was 
more  dominant.  The  reverence  for  the  writings  of 
Aristotle  was  so  great,  that  no  more  direct  road  to 
scholastic  fame  could  be  devised  than  that  of  deliver- 
mg  public  lectures,  or  writing  commentaries  eo 
parts  of  these  ancient  documents;  and,  in  some 
instances,  they  were  even  read  in  public  during 
divine  worship,  instead  of  the  pages  of  inspiration. 
A  long  train  of  schoolmen  might  be  brought  for- 
ward, who  flourished  during  the  thirteentli  and 
fourteenth  centuries,  who  spent  all  their  days  in 
poring  over  the  "  categories  or  analytics,"  which  had 
become  the  more  celebrated,  now  that  their  Greek 
originals  were  known,  and  Grecian  literature  had 
revived.  But  amidst  all,  indications  were  not  wont- 
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iu^  of  tlie  approacli  of  a  happier  lero.  Light  began 
to  dann,  though  faintly,  on  several  parts  of  Europe, 
lu  Italy,  a  taste  for  classical  literature  began  to 
rerivc  under  the  auspices  of  a  fuw  ardent  scholars, 
and  a  smalt  band  of  illustrious  patrons  of  leatntng. 
In  EHgtaad,  Wicklifie  aimed  ou  effectual  blow  at 
the  Scholastic  system,  by  hiy  theolo^cul  writiogSf 
and  especially  by  his  venerable  tran-slation  of  the 
Scriptures.  lu  France,  the  sect  of  the  Nominalists, 
which  had  languished  from  the  time  of  Abelanl, 
revived,  and  with  it  a  freedom  of  inqniry  and  inde- 
pendence of  speech  and  wriliug,  which  led  to  the 
most  important  consequences.  This  was  chiefly 
effected  by  Dttraiui  and  Occam,  who  were  contom- 
poraricjf,  and  in  part  coadjutors,  in  tlic  work. 

(I.)  Occam  was  educated  nt  Oxford,  under  Dulu 
Scotus;  but  after  the  death  of  his  preceptor,  he 
renounced  the  sect  of  the  Realists,  and  revived 
that  of  the  Nominalists,  though  under  a  new  name. 
His  followers  assumed  the  title  of  Occanmts,  to  avoid 
the  odium  which  then  attached  to  the  opinions  of 
RosceUine  and  Abelard,  and  honoured  their  master 
with  the  appellation  of  "  /Ac  inv'mdhle  doctor,"  on 
account  of  the  tenacity  with  which  he  maintained, 
and  the  splendid  success  with  which  he  defended,  his 
philosophical  opinions.  It  required,  at  that  period, 
no  common  degree  of  moral  heroism  to  lift  up 
a  standard  against  the  opinions  of  euch  men  as 
/Uptinas  and  Albert  and  Scotus,  and  dispute  their 
authority,  even  on  the  most  abstruse  metaphysical 
questions.  This  offence  might,  however,  have  been 
forgiven,  had  not  Occam  proceeded  farther,  and 
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asHaile<1  tfie  Cof/Mnia  of  papal  poivcr,  aiid  cxpt»od 
the  indolence,  the  ignorance,  and  the  profligacy,  of 
the  monastic  orders.  Having  directed  his  attention 
to  jurisprudence,  he  wrote  several  tracts  on  "  Civil 
and  Ecclesiastical  Law  ;"  tlic  object  of  which  was, 
to  define  their  respective  boundaricii,  and  point  on^y 
their  legitimate  authority.  These  treatiM!s,  thoug|^| 
written,  after  the  fashion  of  that  age,  m  barbarotu 
Latin,  and  in  a  dry  systematic  manner,  produccdj 
strong  sensation  throughout  the  Roman  church, 
excited  the  utmost  alarm.  Their  author  was 
quired  to  retract  his  errors;  and  on  his  rcfusii 
to  do  thi^  was  excommunicated.  Besides 
his  more  vsluabtu  writings,  (valuable,  as  hai 
contribut4Hl,  in  some  degree,  to  shake  the  thron 
of  papal  supremacy,  and  prepare  tJie  way  for 
Protestant  Reformation,)  Occam  was  the  author 
several  dialectic  treatises  on  the  "  Prcdicabtcs 
Porphyry,  and  the  Cat^^ories  of  Aristotle,"  and 
numerous  controversial  pieces  in  defence  of 
opinions  of  the  Nominalists. 

(2.)    Durand  was   a   native    of  Clermont,  wl 
taught  logic  and  metaphysics  in  the  universiqr 
Paris,  in  the  earlier  part  of  his  life ;  and  was  sal 
qucntly  elevated  to  the  bishopric  of  Meaux. 
Kealously  espoused   the  cause   of  the    Scotistt, 
opposition   to    the    followers  of  Thomas   Aquioe 
His  public  lectures  aiul  writings  were  characterize 
by  a  boldness  and  independence  that  procured 
hira  the  title  of"  most  resoiuie  doctor."   "  He  tool 
»&)■»  Dupin,  in    his   Ecclesiastical   History    of 
period,  "  from  former  philosophers  what  lie  thougtl 
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proper,  without  tying  himself  down  to  the  principles 
of  any,  and  advanced  many  new  opinions.  After 
him  the  divincH  took  more  liberty,  and  maoy  novel 
systems  were  invented." 

(y.)  /fMr/cy,  who  was  sumamed,  though  for  what 
reason  it  is  difficult  to  conjecture, "  Ihe  jterspicttoiut 
doctor,"  was  preceptor  to  Kdward  III.  of  England, 
and  one  of  thu-  most  renowned  Scholastics  of  his  age. 
He  wrote,  on  ethics,  physics,  logic,  metaphysics,  aud 
theology,  works  which  hare  long  since  bccD  for- 
gotten. The  treatise  which  is  best  known  is,  that 
on  the  "  Lives  and  Maimers  of  the  Ancient  Philoso- 
phers," into  which  were  introduced,  biographical 
notices  of  all  the  Greek  and  Roman  philosophers, 
from  Thales  to  Seneca. 

(4.)  Ratfmojid  Lwlbj,  flourished  somewhat  earlier 
than  eitlier  of  the  above-mentioned  Scholastics,  but 
is  usually  classed  with  th(!m,  on  account  of  the 
novelty  of  his  opinions,  and  his  unwearied  and  per- 
severing  efforts  to  introduce  into  the  schools  a  new 
method  of  philosophizing.  This  "most  enlightened 
doctor'  (for  such  was  the  distinctive  appellation 
given  to  hiui  by  the  schoolmen,)  is  said  to  have 
greatly  excelled  in  chemistry  and  medicine  ;  but  his 
fame  chiefly  rests  on  his  celebrated  invention,  known 
by  the  name  of  the  *'  (treat  Art"  which  professed 
to  furnish  adequate  means  for  the  attainment  of 
every  species  of  science  in  its  highest  degree.  The 
proficient?  in  this  art  were  to  be  enabled  thereby 
to  invent  arguments,  mechemically,  on  all  kinds  of 
topics,  but  especially  on  all  connected  with  logic, 
metaphysics,  and    theology.       Perhaps    the    whole 
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history  of  mankind  does  not  furnish  an  instance  of 
neater  absurdity  under  the  veil  of  profound  science, 
flftnt  that  of  the  mechanical  logic  of  this  fanatic. 
Yet,  such  was  the  ignorance  and  credulity  of  the 
age  in  which  this  boasted  invention  was  proroul^ 
gated,  that  it  is  celebrated  by  most  of  the  historiau, 
as  one  of  the  proudest  efforts  of  human  genius, 
placing  its  inventor  on  a  level  with  the  greatest 
philosophers  of  antiquity. 

239.  If  it  were  the  design  of  this  work  to  trace 
the  progess  of  general  literature,  its  writer  would 
dwell  with  pleasure  on  the  aspect  which  Italy  pre- 
sented during  the  greater  part  of  the  fourteenth 
century.  He  would  record  the  munificent  patron- 
age of  the  princes  of  the  liouse  of  Klcdici — the 
ardent  and  unwearied  labours  of  Pctrarca,  Boocacio, 
Poggio  Bracciolini,  and  others,  in  exploring  the 
monastic  libraries,  and  bringing  tbenco  the  most 
valuable  remains  of  classical  antiquity,— or  the  useful 
exertions  of  a  literary  band  of  exiled  Greeks,  who, 
driven  from  their  own  country  by  the  calamities  of 
war,  settled  in  Italy,  and  diligently  employed  them- 
seXvvs  either  in  the  collation  of  (Jrcek  MSS.  or 
translating  them  into  a  Latin  dialect,  far  superior  to 
that  which  prevailed  in  the  schools.  These,  how- 
ever reluctantly,  we  must  pass  over,  as  falling  with- 
out the  prescribed  line  of  this  elementary  work. 
Those  individuals  among  them  can  alone  be  selected, 
who  contributed  to  the  revival,  if  not  the  advance* 
[-ment  of  intellectual  science.  Among  these,  the 
[justly  celebrated  Prtrarca  stands  preeminent:  who 
6oiirishcd    about    the    middle    of   the    fourteenth 


CHAP.   II.;]  SCHOLASTICS.  310 

century.  Though  chiefly  knoim  to  posterity  as  a 
man  of  taate  and  letters,  he  occupies  no  mean  place 
among  the  philosophers  of  his  age.  His  ethical 
writings  have  been  greatly  admired,  both  for  the 
purity  of  their  style,  and  the  comparative  excellence 
of  their  sentiments.  It  is  a  most  grateful  change  to 
the  intellectual  inquirer,  after  having  been  wearied 
with  the  frivolous  and  unintelligible  logomachies  of 
the  schoolmen,  to  meet  with  essays  on  subjects  con- 
nected with  true  philosophy ;  such  as  "  the  contempt 
of  the  world," — "  the  remedies  of  fortune,"  or, "  the 
dangers  of  self-ignorance."  Argyropultig,  a  native 
of  Constantinople,  patronised  by  the  bouse  of 
Medici,  and  his  fellow  countryman,  CAtysoloras, 
with  many  others  of  inferior  reputation  who  might 
be  enumerated,  rendered  important  services  to  phi- 
losophy, by  their  translations  of  the  recently  dis- 
covered remains  of  the  Grecian  philosophers,  and 
their  critical  commentaries  on  the  works  of  Plato, 
Aristotle,  and  Epicurus. 


PART  III. 


TIIE  HISTORY  OF  PlilLOSOPHY  &  SCIENCI 

CONTINUED  PKOH  TIIE  KBVIVAI.  OF  IfTTBRS  TO  TUE 
CLUSK  OF  THE  SKVENTEKMIll  CBSTURT. 


CHAPTER  I. 

tNTRODVCTORY. 
Skl-t.  I. 

ON  THE  CAUSES  OF  THE  KBVIVAL  OP  I.ETTt:K5. 

240.  Wk  may  at  length  congratulnte  ourscK 
on  having  crossed  the  great  desert,  which  occupies 
so  large  a  spaec  in  the  chart  of  humun  science, 
reached  the  borders  of  a  region  characterized  by 
extraordinary  degree  of  intellectual  luxuriance  at 
fruitfuhiRiis.     As  it  is  grateful,  after  a  long  wtntryl 
night,  to  obser>-e  the  earliest  indications  of  dawnii 
day,  so,  in  emerging  from  the  darkness  of  the  mic 
agc«,  is  it  most  cheering  to  the  intellectual  enquirerij 
to  fix  his  eye  on  some  of  those  morning  stan 
genius,  which  afforded  a  sure  presage,  that  the  sun 
of  science  was  about  to  arise  and  shine  upcm 
earth.     The  analogy  may  be  traced  one  step 
ther.     As  ill  the  physical  world  we  do  not  perceiii 
a  sudden  and  imnu-diate  transition  from  miduigh 
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darkness  to  the  Kplendotir  of  noon-day,  or  from  the 
dreary  barrenness  of  the  desert  to  the  richest  verdure 
and  most  abundant  fruitfulness :  so  neither  can  vrc 
expect,  in  passing  from  the  review  of  ages  charac- 
terised  by   sterihty   and    mental  darkness,  to   be 

■  dazzled  at  once  with  the  lustre  of  pre-eminent  geniu*), 
or  to  reap  the  full  harvest  of  physical  and  moral 
science.  Yet,  imperfect  as  their  first  attempts,  and 
limited  aa  their  attainments  may  have  been,  who 
first  rent  asunder  the  fetters  of  ignorance,  and  con-, 
tributcd  to  the  dispersion  of  intellectual  darknea, 
they  arc  by  no  means  to  he  overlooked,  nor  should- 
their  labours  he  lightly  esteemed. 

■  241.  Itiaon  interesting  object  of  inquiry,  "  what 
were  the  causes  which  cooperated  to  effect  the 
emancipation  of  the  human  mind  from  the  thraldom 
in  which  it  had  been  held,  and  who  were  the  dis- 
tinguished individuals  by  whose  instrumentality  it 

I  was  effected  ?"    To  this  inquiry  it  will  be  attempted, 

■  in  the  present  section,  to  furnish  a  brief  reply.  The 
principal  causes  of  the  revival  of  letters,  which  took 
place  towards  the  close  of  the  fifteenth  century;' 
may  be  classed  under  three  general  head&~po/ificai, 
literary,  and  moral.  In  adverting  to  these,  it  may 
be  requisite  to  pass  over  some  of  the  ground  wliich 
has  been  already  trodden ;  but  perhaps  this  is  not 

&  to  be  regretted,  since  it  may  serve  to  impress  more 
deeply  on  the  memory,  facts  which  in  themsclvcH 
were  highly  important,  and  in  their  results  have 
proved  incalculably  beneficial.  •'* 

i  (1.)  Among  the  political  causes  of  thus  intellectual 
pluenomonon  may  be  enumerated,  the  foil  of  the 
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eastern  empire,  and  tbe  conquest  of  Turkey  and 
Greece  by  the  Saracens;  tW  effect  of  which  was  to 
disperse  liie  men  of  learning,  who  resided  in  those 
provinces,  through  the  continent  of  Europe,  but 
more  especially  to  enlighten  those  countries  which  lay 
contiguous  to  the  Ottoman  empire, — the  gradual 
demolition  of  the  feudal  s;ystem,  and  consequent 
elevation  of  the  lower  orders  of  society  to  wealth 
and  importance, — the  study  and  practice  of  juris- 
prudence, by  which  the  administration  of  justice  wi 
securetl,  and  civilization  promoted, — the  intolerat 
oppression  of  the  papal  hierarchy,  which,  thou; 
tamely  submitted  to  during  many  ages,  at  lenf 
became  so  galHng  a  yoke,  that  both  princes 
their  subjects  stood  prepared  to  shake  it  off,- 
finally,  the  consolidation  of  the  civil  govermnents 
Kurope,  under  tlic  administration  of  more  enlight- 
ened princes,  who  became  the  zealous  patrons  of 
learning  and  science. 

242.  (2.)  On  the  literary  causes  of  this  ir 
tant  change  in  the  aspect  and  condition  of  societj 
it  will  he  proper  to  enter  somewhat  more  into  di 
tail.     The  first,  and  perhaps  the  greatest  of  thes 
was  the  invention  of  the  art  of' printing,  a  br 
history  of  which  has  been  already  given.     CircE 
stanccd  as  wc  now  are,  it  is  not  easy  to  conceive 
the  mighty  impulse  which  this  valuable  discover 
must  have  given  to  the  operations  of  the  hur 
mind.    "  For  us,  (says  Stewart,  in  his  admirabli 
IMssertation  on  the  Progress  of  Mental  Phitosophj 
to  which  we  shall  have  frequent  occasion  to  refn 
subsequent  pages,) — "  for  us,  who  have  been 
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tomed,  from  our  infancy,  to  the  use  of  bookii,  it  is 
not  easy  to  form  an  adequate  idea  of  the  disad- 
vantages which  those  laboured  under,  who  had  to 
acquire  the  whole  of  their  knowledge  through  the 
medium  of  universities  and  schools;  blindly  devoted, 
as  the  generality  of  students  must  then  have  been, 
to  the  peculiar  opinions  of  the  teacher,  who  lirst 
unfolded  to  their  curiosity  the  treasures  of  literature 
and  tlic  won<lers  of  science.  Thus  error  was  per- 
petuated ;  and,  instead  of  yielding  to  time,  acquired 
additional  influence  in  each  succeeding  generation. 
But  the  art  of  printing,  by  rendering  the  taught  less 
dependent  on  their  teachers,  and  by  opening  more 
widely  the  sources  of  knowledge,  served  quickly  to 
break  down  these  ancient  barriers,  and  emancipated 
the  human  mind  from  its  bondage." — Stewarfs 
Dintert.  ut  sup.  pp.  24,  25. 

The  next  cause  of  the  revival  of  tetters,  at  the 
period  under  review,  which  may  be  properly  termed 
literary,  was,  the  discovery,  and,  by  means  of  the  art 
of  printing,  the  easy  and  rapid  distribution  of  those 
stores  of  ancient  learning,  which  had  been  for  many 
ages  immured  in  monastic  librartes,and  were  scarcely 
known  to  exist ;  and,  in  connexion  with  this,  the 
arrival  in  Italy,  and  other  parts  of  Europe,  of  a 
considerable  number  of  learned  Greeks,  formerly 
resident  at  Constantinople,  who  assiduously  and 
honourably  employed  themselves  in  unfolding  the 
treasures  of  Grecian  literature  by  means  of  I^atin 
versions.  This  awakened  the  attention  of  European 
scholars  to  the  importance  of  obtaining  a  critical 
acquaintance  with  the  Greek  tongue,  and  at  the 
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same  time  afforded  them  every  facility  they  couU 
desire.  The  former  of  these  iuccntivc*  to  literary 
exertion,  was  fiirnished  by  the  generous  enthusiasm 
of  such  meD  as  Pctrarcu,  Boccado.  and  Poggio 
Brocciolini;  the  latter.by  the  indefatigable  labours  of 
Chrj'sioloras,  Arg)Topulus,  Pletho,  Theodore  (iaza, 
Lascario,  Bessonun,  Trcbizond,  with  many  others. 

A  third  cause,  which  cooperated  with  those 
just  enumerated  to  produce  this  happy  result, 
Was,  the  existence,  at  that  pi:rio<l,  of  a  few  di*- 
tinguished  indi\iduals,  who  were  insatiable  in  their 
tliirst  for  knowledge,  and  who  could  no  longer 
be  content  to  follow  the  dull  routine  of  dialec- 
tics and  metaphysics,  hitherto  exchtsirety  taught 
in  the  schools.  These  persons  were  men  of  let- 
ters, rather  than  philosophers.  Their  talents  were 
chiefly  directed  to  the  critical  investigation  of  the 
classical  wrilinjts  of  antiquity  then  recently  brought 
into  notice,  and  their  great  object  was  to  revive  a 
taste  for  the  study  of  Roman  and  Grecian  literature. 
They  laboured,  therefore,  with  incredible  assiduity, 
in  the  department  of  philology,  and  substituted 
the  rules  of  criticism  for  the  subtilties  of  scholastic 
logic  and  metaphysical  theology.  This  taste,  whtdi 
characterised,  in  a  great  measure,  the  writings  of 
the  fifteenth  and  sixteenth  centuries,  was  f^enerated 
and  nurtured  by  the  personal  influence  aiul  success- 
ful labours  of  those  distinguished  scholars  enume- 
rated above:  to  whom  might  be  added,  Erasmus, 
Ludovicus  Vives,  Melancthon,  Budieus,  William  do 
Wykeliam,  Sir  Thomajs  More,  with  many  others, 
who  wlU  be  more  distinctly  noticed  hereafter. 
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243.  (3.)  Among  the  moral,  causes,  which  operated 
most  powerfully  to  subvert  the  authority  of  the 
schoolmen,  as  well  as  to  effect  a  yet  more  important 
rcroliitioD  in  the  opinions  of  mankind,  the  principal 
was  the  Jleforvmtion  from  Popery.  It  forms  no 
part  of  our  present  design  to  investigate  the  euuscs 
or  trace  the  progress  of  the  Protestant  Reforma- 
tion; a  subject  which  belongs  more  properly  to 
ecclesiastical  history  than  to  that  of  philosophy  and 
science.  At  presentj  it  is  only  contemplated  as 
exerting  a  mighty  and  resistless  influence  on  tlic 
intellectual  attninmtmts  and  pursuits^  not  only  of 
the  Reformers  themselves,  but  indirectly  and  more 
rcmot<ly  on  the  general  mass  of  society.  "  The 
renunciation,"  says  Stewart,  "  in  a  great  part  of 
Europe,  of  theological  opinions  so  long  consecrated 
by  time,  and  the  adoption  of  a  creed  more  pure  in 
its  principles  and  more  liberal  in  its  spirit,  could 
not  fail  to  encourage,  on  all  other  subjects,  a  con- 
genial freedom  of  inquiry.  These  circumstances 
operated  still  more  directly  and  powerfully  by  their 
influence  in  undermining  the  authority  of  Aristotle; 
an  authority,  which,  for  many  years,  was  scarcely 
inferior  to  that  of  the  Scriptures,  and  which,  in 
some  universities,  was  supported  by  statutes,  r&- 
quiring  the  teachers  to  promise  upon  oath,  that  in 
their  public  lectures  they  would  follow  no  other 
guide."*  The  keen  satire  of  Krasmus,  the  tre- 
mendous thunders  of  the  Saxon  Reformer,  the  mild 
philosophical  reasonings  of  Melancthon,  contributed, 
though  in  diflereut  degrees,  and  by  widely  different 

*  Stewart's  Dim.  p.  23. 
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methods,  to  the  same  Taluablc  end.  They  tnught| 
men  to  think,  to  reason,  and  to  judge  for  themselves. 
They  substituted  the  authority  of  truth  for  that 
tof  ancient  tradition  and  venerated  names.  They 
inculcated,  both  by  precept  and  example,  the  duty 
of  "  proring  all  things,  and  holding  fast  that  which 
18  good." 


Sectiok  II. 


CtASSIFrCATlON    OF    INTELLECTUAL    AND    SCtENTIFlC 
PHILOSOPlieRE  OF  THU  16tH  &  17TH  CBNTDRlBt. 

244.  Following  the  arrangement  which  has 
adopted  in  the  former  divisions  of  this  work,  p 
viously  to  a  cursory  review  of  the  scientific  disco* 
verier  and  philosophical  researches  which  shed  » 
lustre  on  the  sixteenth  and  seventeenth  centuries, 
general  classification  will  be  attempted  of  the  ind^ 
viduals  engaged  in  these  pursuits.  In  doing  th: 
it  is  evident  that  a  selection  is  ncccssar)* ;  for  th 
arena  becomes  so  thronged,  as  we  proceed,  that  it) 
woxdd  be  scarcely  possible  even  to  enumerate,  and 
much  less  tosketch.thehteraryhistorj'ofall  whon 
tributed  to  the  advancement  of  science.  The  pi 
dple  on  which  that  selection  will  be  made,  is  that  al 
noticing  exclusively  those,  who,  either  by  the  pre- 
eminence of  tlieir  genius,  or  by  the  fame  of  their 
writings,  or  by  some  specific  discovery  in  philosoph 
or  science,  acquired,  and  justly  merit,  an  honourobt* 
distinction.  The  following  tables  will  exhibit, 
one  view,  the  persons  who  flourished  in  each  of 
above-mentioned  centuries,  and  the  department  in 
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which  they  principally  excelled.  A  few  names,  it 
will  be  perceived,  occur  in  both  lists,  because  they 
may,  with  equal  propriety,  be  classed  with  the 
scientific  and  intellectual  pUlosophers  of  their  age. 

I.-SCIENTIFIC  PHILOSOPHERS, 
iWrni  1450  lo  1600. 


BaptintsPoiU  -.,-,.., 

Wcmer ;.-..). 

Copernicus     

Noniiii    

MiuToljrcuB    ........ 

Caiiaa 

Tirta^a     

Ftnid 

IWtihold 

Bamiu   

StiphcliiM   

Bonib«lli    

Vj«a 

l^cho  Brahe 

Nspkr    

Uh»Ul    

B.Briggt  

>Att>«nOirard    

HtrriMt 

Bacon  (Lord  Vtrulam) 

CalDeo   

Antoid  D.  Donuni*  . . 

KeplM    

[  Gif^rj  Si.  Mocent . . 

JFcroBi      

UMUw 

^1>c*CartM. 
Biccioli  ... 
Cavalt«ri  . 
SteTiaua . . . 
C«tedi  ... 


couhtki. 


nrRD. 

15S8 
1343 
1.177 
I.S7S 
1573 


t5sa 
isrs 

155$ 
15T» 


NaplM H45 

Nuremberg    U68 

Thorn,  id  Prussia |4T2 

Alcuar,  Portugal 1492 

Messina,  in  Sicily    ....  1494 

MiUn    1501 

Bre*cift ,,..,,.,.,....  

Piris 150d 

UrbiDo isog 

Wirtemberg ISt  1 

Picwdy 1513 

Nuremberg   (/.  1550) 

Bolu^a    (_ibid.  1579) 

F«iit«iioy 1340    1603 

Knudslorp,  in  Denmark  1S4S     1601 

Marchiaioo,  in  ScolUnd  1330     1«19 

Iwly 1553 

Halifax 1556 

Flanden 

Oir«d 1560 

London 1561 

Florence    1304 

Archbiahop  of  Spalatio  -^— 

Winembetg isn 

Nethcriand* ]3«1 

Toulou»a  1390 

Ujien O*-  <41^ 

pKi»«nce   1S9»    1059 

Touniu 1390    1650 

Ferran 1398    l«7l 

Milan    1AM 

Flanden   Ct  1360— 1633) 

Italy iJI.  IGM) 


1017 
ir>30 
1634 
1631 
I69S 
1M2 

leas 
leao 

IMT 
1664 


SSB  seiBNTinc  philoiophbbs.        [^pakt  it. 

II.-SCIENTIFIC  PHItOSOPHERS, 

RvM  1000  ft>  1700. 


tTAHC                                             CODHTttt.  WOtm.  ttttO. 

Toricelli     Italy    1608  1647 

Robervd    Fnmcc {JL  16W} 

HerelioB DuUic ISll  1687 

Msrcmtor    HolaUin    1616  1668 

Wallii    Aihfbrd,  ID  Kent ISIS  17DS 

Waid Buatingfoid Itfir  1663 

HotToz  TutelbiiaLucuhira..  1819  IMO 

Otlo  Guerickti   M^ebnrg (jf.  1654) 

Hwriotte    Bnq:uiMl]r 1684 

Brooncker Cutl*  Ljau    1690  1684 

PucaUBluM) CUremoDt    1623  1669 

Bojle Cantnbary   162S  1690 

HoTgent Hague 1629  169S 

BuTOW Suffolk 1630  1677 

Spinosa Anuteidun 1633  1677 

CMiim(lhe  Eider)....  Piedmont 1635  1712 

Hook lite  of  Wight    1635  1702 

Gregory  (Jamea)   ....  Aberdeen 1639  1675 

Picard  (AbW)    France  16B3 

Newton  (Sir  Iliac)   ..  Woiditrope  1642  1787 

Boomer Jailand 1644  17)0 

Leibaiti Leipric 1646  1716 

Flanuteed Deoby,  in  DeTbyshire  . .  1646  1719 

BemouUi  (Jamei)  . . . .  Buil 1654  1705 

Halley    London 1656  1749 

D'Hopitat  (Mai^uii)  Auvergne 1661  1704 

BenioulU  (John)   ....  Baiil 1667  1747 

BoerhasTe Leydeo 1668  1738 

Ciwini  (the  Younger)  Parii, 1673  1756 

Richer    France (jfl.  1673) 

Bradley Sherbounie 1699  1762 
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Wkojlouriatdfiom  A.  t>.  lUO  t«  1700. 


NAMU.  GOL'HTKT.  BOUt. 

Erumui RoEtenUni MAS 

Budaut Fadl HC7 

Hiehianl Florenci 1460 

Horc  (Sir  Tboout)  ,,..       Londoa U80 

Latbit Suonr liSS 

SaliBvr  (JuHuiChv)..        Vnoia   I4S4 

Ladovkoi  VUn    ......       V&lcacit 1491 

U*Unnb<ui  Brettcn I4ST 

Bodiitiu     AiiHen 

Bamus Pinrdf 1319 

Uonuifine Fari|[i»il 1S33 

S<«UfR(Jnt.]att.)  ....       AgFfi ISIO 

Ljpdiu LDutda.... 1S4T 

nuwut  (Dg  Tbau.)    ..  13(3 

CMwiboD Gcncta  .,,, 1MB 

Bacon  (t>onl  ChuiccUor)        Loiidun 1561 

Bnina     Nola,  in  Nspln  ........ 

Cunpwclla   CxJubriii ISd!) 

Uihn  (Arcbhiihop)  , . . .       Dublin    ,, UHO 

GrmiiB Dalft,  kn  HoUwul ISSX 

Ilobbc* ,.  Malmnbury  .*.......*  lASS 

OMMVidl    •...■•..■...  Pruveitc*     ...... ......  1A92 

DMCuta*     Touralne     iWS 

Amula     Purii 1611 

Mora  (Dr.  Htnry)    ....       Gnuithim ICIl 

Culaonh SomrrHUtair*     IBIT 

Bmtow SuHblk    lOSD 

Pnfl^dorf ,'. Raioiir   • <S30 

Huttiui  .,,.,......,.,        Atwichc 1630 

Lodu     ...■■■.•.•.•..  Wringtnn,  ncu  Brlitol  ..  1S3S 

fluDdw .......p-  AJiuLerilJiin     •.«.......  IB3S 

Uairbnncho Fui* 1S33 

Uibniti     Lclpdc   IMS 

Biflf     Foil  1B4T 

Fontcntlle     RoMn    IM 

CUikc  <I>T.  Samuel)    ..       NorHich i07i 

Berkclry  (Blihop)     ....  Thnniulown  ..........  l*Si 

Hontnquutu BouidMux WW 


tiiEn, 

IS40 

liio 

1539 
I»1S 
I138 
1S36 
13<0 
1S85 
1573 
\59i 
ICON 

iei7 

1014 

i«it 

■  DUO 
1S30 
IGST 
1H1» 
lOTS 
I6ii 
lUSO 
1394 
IBdT 
1383 
1371 
I«a4 
1131 
1.04 
l«77 
1715 
1713 
1708 
1760 
I7M 
)73S 
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CHAPTER  n. 

THE  PROGRESS  OF   THE  ABSTRACT  SCIENCES. 


Section  1. 

on  the  phikco-al  mathematicians  of  the  six- 
teenth centuht. 

246.   The  history   of  mathematical  science  has 
been  sketched,  both  in  its  earliest  period  and  its 
intermediate  stages :    we  now  proceed  to  view   it 
in  its  full  vigour  and   maturity  of  growth.     The 
retrospect  of  the  scientific  history  of  the  nuddle 
ages*  it  will  be  remembered,  terminated  with  two 
illustrious    individuals,   Purbach    and  Regtomcatith 
mm,  the  tatter  of  wliom  died  towards  the  close  of 
the  fifteenth  century.    But  the  impulse  of  his  geni 
was  felt  long  after  his  death,  and  its  effects  wera 
quickly  apparent  in  the  rapid  improvement  of  those 
sciences,  to  the  cultivation  of  which  his  distinguished 
talents  had  been  devoted.    Among  those  who  seem  ^ 
to  have  been  stimulated  by  his  example,  and  en-^J 
couraged  by  his  brilliant  success,  was  Werner,  who  " 
is  stated  to  have  been  "  the  first  among  the  modems 
acquainted  with  the  method  of  geometrical  analy- 
ds."     In  an  earlier  part  of  this  elementary  history,      ' 
some  account  was   given  of  the  invention  of  thisi 
beautiful  method  of  demonstration.  (§72.)   It  seems,! 
however,  to  have  been  long  forgotten,  if  not  wholly  i 
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lost  in  subsequent  ages :  nor  was  any  book  known 
to  exist  which  contained  a  derelopment  of  this 
srstem,  by  the  help  of  which  the  ancient  mathe- 
maticians were  enabled  to  demonstrate  so  many 
simple  and  elegant  propositions.  "  Euclid's  Data" 
was  tbe  only  work  then  discovered,  bearing,  how- 
ever remotely,  on  the  Bubject.  With  this  slender 
assistance,  Werner  re-discovered  the  "  Method  of 
Analysts,"  and  applied  it  to  the  solution  of  some  of 
the  most  difficult  problems.  His  mathematical 
works  are  now  httle  known,  having  been  long  since 
superseded  by  others  of  far  greater  value. 

2t6.  Cardan  and  Tartaolia  were  contemporary 
algcbrabts,  whose  united  labours  contributed  in  do 
ordinary  degree  to  the  advancement  of  that  .science. 
The  former  was  born  at  Milan,  a.d.  1501;  the  lat- 
ter at  Brc«da,  a  few  years  after.  Cardan  is  best 
known  to  posterity  on  account  of  the  celebrated 
rule  for  solving  equations  of  the  third  order,  which 
still  bears  bis  name ;  but  to  Tartaglia  seems  rather 
to  bare  belonged  the  honour  of  the  invention.  A 
hateful  rivalry  subsisted  between  these  two  distin- 
guished mathematicians,  which  only  terminated  with 
their  death,  in  consequence  of  Cardan  having  taken 
to  himself  the  merit  of  this  scientific  discovery,  which 
Tartsgtia  asserted  to  have  been  communicated  to 
him  in  confidence,  and  under  a  promise  of  secrecy. 
Cardan,  on  the  contrary,  affirmed,  that  though  the 
formola  was  communicated  to  him  by  Tartaglia.  the 
method  of  demonstrating  it  was  discovered  jointly 
by  himself  and  his  papil  Ferrari,  the  latter  of  whom 
carried  the  process  Earther,  by  solving  equations  of 
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the  fourth  order.*  However  the  question  may  be 
determined  with  respect  to  the  inventor  of  the 
cclebrntctl  rule  ascribed  to  Cardan,  the  effect  was 
ZDanifest  in  the  rapid  improvement  of  the  scicDcc  of 
analysis.  Some  other  algebraic  discoveries  of  Car- 
dan materially  contributed  to  tlus  result.  He  re 
duced  to  a  more  regular  system  the  mode  of  notatit 
in  alfi^braic  quantities,  with  reference  to  letter 
signs,  and  co-efficients ;  improvements  which,  thui 
they  may  appear  of  little  importance  ia  the  pr 
advanced  state  of  the  science,  were,  when 
discovered,  of  great  utility  and  value.  Tarti 
made  also  some  useful  discoveries  in  geometry, 
,  results  of  which  will  be  found  in  his  treatise 
'  *'  Numbers  and  Measures ;"  in  which  he  first  dcre 
loped  the  ntcthod  of  determining  the  area  of 
triangle,  by  its  three  sides  alone,  without  the  aid 
,  a  per}>endicular. 

247.    Several  mathematicians  of  inferior 
flourished  about  the  same  period,  in  different 
of  Kuropc,  whom  it  will  be  sufficient  cursorily 
notice.     These  were,  Commandine,  who  traoslat 
and  commented  on  Euclid's  Elements,  the  physica 
works  of  Archimedes,  Aristarchus,  Hero.  Ptolem] 
Pappus,  and  the  Arabian  astronomers ;  —  Nom$m 
of  Lisbon,  the  inventor  of  a  useful   mathematic 
instrument  employed    in    mensuration,  which  sti 
bears    his    name ;  —  Stipheluui,  a    German    al{ 

'  Funhrr   particulars   tespMlmg   tbi*   cofitroTcraf 
[  Cordui  and  Taruglia,  will  b«  found  in  Moniiic)***  anil  BoanitV 
I  tlislufy  ofMstbematics;  and  in  PUjEstr'*  DiiMri.  apud  £bc7«1 
'briit.  N.  Supp.  pp.  IS,  14. 


CHAP.  11.^ 


» 


braist,  who  suggested  some  improvements  in 
the  Dse  of  negative  and  positive  quantities ;  '^ 
Rtcorde,  an  English  analyst;  and  PelUeiriuj/, 
a  French  mathematician,  who  directed  their  cliief 
attention  to  al^^cbraic  equations; — and  especially 
Bombelli,  of  Hologna,  who  pushed  forwards  the 
discoveries  of  Cardan,  by  rcsolvinfj  what  oppcared 
to  tliat  distinguished  algebraist  to  be  an  irre- 
duciblt  case. 

24S.  About  the  middle  of  the  sixteenth  century, 
wc  meet  with  a  mathematician  who  was  justly 
esteemed  the  "  greatest  geometer  of  his  age."  This 
vias  Maurolycus,  born  at  Messina,  in  Sicily,  i..it. 
1494;  a  man  profoundly  skilled  in  all  the  depart^ 

I  ment^  of  matliematicol  science,  but  who  chiefly 
excelled  in  that  of  geometry.  "  His  treatise  on 
Conic  Sections"  says  Professor  Playfair,  "  is  highly 
esteemed.  All  his  writings  indicate  a  man  of  clear 
conception  and  strong  understanding,  though  he  is 
taxed  with  having  dealt  in  astrological  prediction." 
Maurolycus  applied  himself  to  a  branch  of  analy- 
tical calculation  at  that  time  almost  unknown.  This 
was  the  summation  of  several   series  of  numbers, 

ft    such  as  those  of  natural  numbers,  of  tlieir  squares, 

■  and  of  triangular  numbers.  On  this  subject  he 
framed  theorems  remarkable  for  subtilty  of  in- 
vention and   simplicity  of    result.*       Besides    his 

ft  ori^nal  works,  he  bestowed  great  labour  on  the 
remains  of  the  ancient  mathematicians;  particularly 
the  "  Conies"  of  ApoUonius,  wliich  he  endeavoured 


Playfair's  DisMit.  p.  i ;    ItOMiU'B  (list,  of  Mktbem.  p.  809. 
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to  reatore  and  illustrate  by   valuable  critical  and 
scientific  commentaries. 

2ii>.  The  close  of  the  sixteenth  century  forms  a 
splendid  a:ra  in  the  history  of  mathematical  science ; 
but  the  gre-ater  part  of  the  geometricians  of  that  age 
pursued  these  studies,  not  so  much  for  tlicir  own 
sake,  as  on  account  of  their  inseparable  connexioti 
with  astronomy,  or  some  other  department  of  natural 
pliilc>soj)l)y.  They  may,  therefore,  be  introduced 
with  more  propriety  into  those  sections  which  will 
include  a  review  of  the  history  of  physics  at  tliis 
period.  Copernicus,  Kepler,  and  Galileo,  could  not 
have  made  their  splendid  scientific  discoveries  with- 
out a  higli  degree  of  mathematical  science :  though 
they  owe  their  chief  celebrity  to  their  astronomical 
researches  and  discoveries.  But  one  distinguished 
individual  must  be  mentioned  in  this  place,  who  was 
chiefly,  if  not  exclusively,  attached  to  the  study 
of  tlie  abstract  sciences,  and  to  whom  the  science 
of  algebra  owes  peculiar  obligations.  Vikta  was  a 
celebrated  Frcncli  algebraist,  who  flourished  about 
A.i>.  1580;  and  whom  Professor  Playfair  ha»  cha- 
racterized as  "  an  illustrious  man,  and  excellent 
matlicmuticiun,  remarkable  both  for  industry  and 
invention."  To  him  is  attributed  the  very  imjwrt- 
ant  invention  of  "  the  application  of  letters,  in  aige- 
braic  formula,  to  tnoirn  as  welt  as  to  minofni 
quantities."  He  gave  also  some  rules  for  recolving 
cubic  and  biquadratic  equations;  discovered  the 
relation  between  the  difl'ercnt  sorts  of  equations  and 
the  coefficients  of  their  terms ;  and,  above  all,  was 
eminently  successfiil  in  the  application  of  al^braic 


CHAP.  ll.J 


MATIIEMATICIAMS. 


335 


I 


I 


analysis  to  the  solution  of  geometrical  problems; 
thus  pointing  out  more  clearly  the  connexion  be- 
tween the  two  kindred  sciences.  To  these  valuable 
discorcrics  may  be  added  his  improYements  in  trigo- 
nometrj',  and  his  treatise  on  "  Angular  Sections." 
The  general  result  of  his  labours  in  mathematical 
science  was,  that,  by  the  improvements  which  he 
suggested,  (and  of  wliich  it  is  impossible  here  to 
give  an  adequate  idea,)  the  language  of  algebra 
then  first  acquired  a  regularity  which  it  never  before 
posiicsscd,  and  became  capable  of  expressing  general 
truths,  attaining  by  this  means  an  extension  which 
has  rendered  it  one  of  the  most  efficient  instruments 
of  investigation.  His  works  were  originally  pub- 
lished about  A.D.  iGOO. 

250.  Before  this  rapid  sketch  of  the  mathematical 
history  of  the  sixteenth  century  is  concluded,  we 
must  not  omit  to  mention  two  individuals,  who 
were  celebrated  in  their  day,  though  eclipsed  by 
the  brightness  of  surrounding  luminaries.  Fertiel, 
physician  to  Henry  11.,  wrote  several  treatises  on 
pure  mathematics  and  on  astronomy,  which  were 
highly  scientific ;  but  his  mathematical  fame  chiefly 
rests  on  his  having  been  the  Srst,  among  the  moderns, 
who  attempted  the  exact  measurement  of  the  earth. 
Though  the  means  employed  for  this  purpose  were 
imperfect,  the  result  to  which  he  attuned  was  very 
near  to  the  truth.  The  other  was  Albert  Oirard, 
a  Flemish  mathematician,  who,  availing  himself  of 
the  then  recent  discoveries  of  Vieta,  brought  them 
to  bear  successfully  on  other  parts  of  algebraic 
sdenoe,    and    proved   their   extensive    and    almost 
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universal  application,  Playfiiir,  after  having  enu-. 
merated  the  series  of  scientific  iDvcottoiu  attri- 
buted to  Girard,  concludes  with  tim  liigh  eiKomiumii 
"  This  \i  the  greatest  list  of  discoveries  which  the 
history  of  any  algebraist  could  yet  furnish." 


Sectiom  II. 


THE    HlflTORT    OF   MATHEMATICS    CONTINUED, 
iVoa  A.n.  10OO<«16SO. 

251.    Thu  commencement   of  the  seventeentk^ 
century  is  rendered  memorable  in  the  history  o(, 
the  abstract  sciences,  by  its  being  the  xra  of  a  noble 
and  most  usefiil  discovery,  that  of  logarithms;    a 
discovery,   wltich,  by    '\li  abridgment  of  numerical 
calculations,  has  rendered  the  most  important  &erviot\ 
to   science   in   general,  but   especially  to  tliut  of 
astronomy.     The  labour  of  effecting  the  necessary 
calculations  to  measure  the  distances  of  the  heavenly  , 
bodies,  and  other  complicated  and  lengthened  to- 
vestigations,  by  the  ordinary  process  of  arithmetic,  ^ 
had  become  exct-edingly  burdensome  to  the  mallw' 
maticians  and  astronomers  of  Europe.       But   the,, 
discovery  of  l(^aritlmis  simplified  the  process,  and) 
rendered  it  comparatively  easy.     Baron  Napuue,  of) 
Marchiston,  in  SeoUand,  was  the  undisputed  inventor, 
ofthis  improved  method  of  calculation,  which  was  first 
announced  to  the  public  in  a  vorlc,  published  at  Edin- 
burgh, A.D.  1614,  entitled, "  LogarUAmorum  Canomt^^ 
Descriptio."    Of  this  admirable  system,  a  detailed,, 
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account  cannot  be  given  in  tliis  elementary  work : 
siifHce  it  to  state,  that  by  the  construction  of  tubles, 
in  which  two  series  of  numbers  are  arranged,  one  in 
arithmetical,  and  the  otlier  in  geometrical  progression, 
corresponding  to  each  other,  results  were  obtained, 
with  great  facility  and  in  the  most  summary  manner, 
by  addition  or  subtraction  alone,  wliich  had  pre- 
viously required  tedious  antt  almost  interminable 
processes  of  multiplication  or  division.  The  in- 
genious inventor  did  not  live  to  complete  his  un- 
dertaking, though  he  proceeded  far  towards  its 
accomplishment.  The  logarithmic  tables  begun  by 
him,  were  improved,  finished,  and  published  by  his 
friend  and  coadjutor  Henry  Briffgs,  then  professor 
of  mathematics  in  Grcsham  College.  Further  im- 
provements were  subsequently  suggested,  in  a 
more  advanced  period  of  this  century,  by  Gclibrnnd, 
GuRtber,  and  Hadrian  Vlacq,  (all  of  whom  were 
either  pupils  or  personal  friends  of  Briggs,)  and  by 
Justus  Byrge,  a  German  mathematician  of  no 
ordinary  attainments. 

252.  >N''hiIe  Napier  was  pursuing  a  new  track 
in  scientific  philosophy,  HARRmTT,  an  English 
algebraist  and  astronomer,  was  no  less  diligently 
employed  in  advancing  his  favourite  sciences.  Fol- 
lowing up  the  suggestions  of  Vieta  and  Girard, 
he  arrived  at  important  results  which  they  had  not 
anticipated,  and  discovered  truths  to  which  they 
had  only  approximated.  The  particulars  of  his  re- 
searches and  improvements  in  mathematical  science 
are  contained  in  his  work  entitled  "  Artis  Analy- 
tics Praxis,"  published  after  his  death.     To  him  is 
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attributed  that  important  improvement  ia  alge- 
bra, which  consists  "  in  transposing  the  terms  and 
changing  thu  !>ign<i  of  equations,  so  as  to  arrange 
them  on  one  side;"  a  method  which  has  greatly 
tended  to  simplify  algebraic  solutions.  Another 
valuable  improvement  suggested  by  Harriott,  cod- 
sisted  in  the  discovery  of  a  method  of  asccrt^uning  dM 
nature  of  equations  in  general  by  successive  mult^ 
plications  of  those  of  the  first  order. 

253.  The  celebrated  Des  Cartes  occurs  next  in 
order  among  the  mathematicians  of  this  age.  We 
shall  liave  occasion  repeatedly  to  refer  to  this  di»- 
tingnishcd  philosopher,  in  connexion  with  almost 
every  department  of  physical  and  moral  sciemoe; 
for,  afler  every  abatement  is  mado  on  account  of  liis 
love  of  speculation,  and  liis  tendency  to  theoriie, 
rather  than  calmy  to  investigate  truth,  it  must  he 
confessed,  that  few,  either  in  ancient  or  mod^n 
times,  have  approachod  so  near  to  the  character  of 
an  universal  genius.  At  present  we  have  only  to  dd 
with  liis  matlieinatical  discoveries,  which,  it  will  be 
evident  from  the  foUowing  summary,  were  by  no 
means  inconsiderable.  In  algebra,  an  improvement 
was  made  by  Des  Cartes,  which,  in  the  opinion 
of  Plaj'fair,  forms  a  most  important  epoch  in  the 
history  of  mathematical  science ;  namely,  "  the  appli- 
cation of  the  algebraic  analysis  to  define  the  nature 
md  investigate  the  properties  of  curve  lines,  and 
consequently  to  represent  the  notion  of  ToriaUe 
quantity."  To  this  may  be  added  his  more  oorrfCt 
notation  of  algebraic  quantities  by  meann  of  ex- 
ponents, and  A  more  complete  development  thaa 
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had  occurred  to  Vieta  of  the  relatioji  between  geo- 
metry aiid  algebra.  In  geometry,  thu  cmiuciit 
DUithematiciaii  rendered  most  valuable  service  by 
ilifiCovcriDg  the  means  of  determining  the  relations 
and  proportions  of  different  species  of  curve  lines; 
by  drawing  tangents  and  perpendiculars  to  geo- 
metrical curves,  and  by  describing  accurately  thtur 
course  of  inflexion  in  any  given  case.  By  these 
abstruse  investigations,  he  prepared  the  way  for 
future  mathcniaticiansi,  and  took  an  important 
step  towards  thu  discovery  of  the;  "  Analysis  of  Infi- 
nites," which  constitutes  the  chief  glory  of  modern 
times. 

254.  Cavaijxri,  who  flourished  at  the  Kame  time 
with  Des  Cnrte.s  was  equal,  if  not  superior,  to  his 
illustrious  contemporary  in  mathematical  science. 
He  waj)  born  at  Milan,  a.  n.  15D8,  and  published  his 
celebrated  work  on  the  "  Geometry  of  Indivisibles," 
in  163o.  This  great  mathematician  was  a  disciple 
of  Galileo,  and  had  associated  with  Kepler;  from 
botlr  of  whom,  it  is  probable,  he  derived  much 
valuable  assistance  in  the  preparation  of  this  highly 
S^cntific  work.  It  is  divided  into  seven  books,  in  six 
of  wluch  his  new  theory  is  applied  to  the  quadrature 
of  curves,  and  the  cubation  of  so1id« ;  and  in  the  last, 
the  stone  theoremi)  are  demouHtrated  without  the 
ud  of  bis  metiuid  of  vulivisibtes.  To  comprehend 
more  clearly  the  value  and  importance  of  this  dis- 
covery, it  will  be  requiate  to  call  to  mind  what 
was  slated  in  a  forni<;r  section  of  this  work,  respect- 
ing the  "  method  of  exhaustions,"  as  far  a«  it 
wa*  known  to  the  ancient  geometricians ;  (§  76;) 
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the  object  of  which  was  "  to  determine  tbv 
lengths  and  areas  of  cun^eti,  atvd  the  ooulent^  of 
solids  contained  in  them."  That  methotl  wiw  ex- 
tremely liniitetl  in  its  application,  and  the  detnoD- 
strations  to  which  it  led  could  only  be  attained  by 
tedious  and  complicated  operations.  It  remained  for 
Cavalleri  to  devise  a  more  compendioua  inotbod  of 
efiectuatuig  these  objects  by  a  principle  of  imiveraal 
application.  Instead  of  tlie  circuitous  route,  bjr 
which  Archimedes  and  other  ancient  mathcmaticiau 
were  led  to  the  accurate  measurement  of  superfidi 
and  so]i<l  bodies  contained  in  curves,  Cavalleri  pe 
ceeded  by  a  method  of  aiialyiii^  of  his  own  invontia 
mosl  (Ureclly  to  the  attainment  of  his  object, 
this  be  most  properly  gave  the  name  of  the  "  met 
of  indirisihtes."  In  consequence  of  this  hnppy 
nw/it  important  discovery, mutiy  propositions  weret 
monstrated  with  the  utmost  facility,  which  hod  baffli 
all  preceding  geometricians,  and  not  a  few  new  Ht 
rems  were  invented  of  singuhir  beauty  and  eleganc 
255.  About  the  same  time,  a  comparatively  uui 
object  of  research  engaged  the  attention  of  nwtJi 
maticians,  especially  tliose  of  the  French  set 
This  related  to  the  nature,  properties  and  pr 
tioas  of  that  particular  species  of  curves,  dei 
minatcd  cycloids.  This  kind  of  curve  was  allude 
to  in  the  review  of  ancient  mathematics  :  but  little 
advance  seems  to  have  been  made  towanU  tl« 
development  of  this  curious  division  of  the  science, 
till  the  commencement  of  the  seventeenth  century; 
and  even  then,  it  is  difficult  to  determine  by  whom 
the  solution  was  Jirst  made.     (lalileo  Imd  Lu  vun 


I 


I 


I 


employed  his  vigorous  and  penetrating  mind  in  this 
investigation.  Cavalleri,  aided  as  he  was  by  iiis 
"Method  of  Indiiisibles,"  which  furnished  him  with 
the  true  key  to  its  solution,  yet  fjuled  to  discov^er  it. 
The  honour  of  the  invention  belongs  either  to  Tori- 
eelii,  one  of  the  pupils  of  Galileo,  or  to  Roherval., 
a  French  mathematician  of  high  repute.  Without 
presuming  to  determine  a  question  so  fiercely  con- 
tested by  the  partisans  of  each,  it  may  be  affirmed, 
tliat,  by  whomsoever  discovered,  the  invention  of  the 
"  quadration  of  the  cycloid "  forms  an  interesting 
(era  in  the  history  of  mathematics.  "* 

256.  One  of  the  geometricians  of  the  French 
school  has  been  mentioned  incidentally.  But  it 
would  be  an  act  of  injustice  to  that  age  and  country 
not  to  allude  more  distinctly,  both  to  the  mathema- 
tical investigations  of  that  individual,  and  of  those 
several  other  of  his  illustrious  contemporaries  and 
countrymen,  particularly  Fermat  and  Pascal,  all 
of  whom  may  justly  be  classed  with  mathematicians 
of  the  first  order. 

Fermat  was  horn  at  Toulouse.  A.n.  1590,  and 
originally  intended  to  practise  in  the  law,  but  his 
g«biaa  directing  him  to  the  study  of  the  mathe- 
matics, be  soon  relinquished  the  legal  profession,  and 
gave  himself  up  to  scientific  pursuits,  lie  excelled 
both  as  a  geometrician  and  an  algebraist.  In  the 
former,  he  may  be  considered  as  on  the  very  verge 
of  having  discovered  the  method  of  JliCf tons;  since 
his  investigation  of  infinitely  small  (juantities,  for 
the  purpose  of  tletermining  the  masima  and  minima 
ofgcometiical  figures,  led  him  to  the  confines  of  that 
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important  invention,  which  characterises  and  en- 
nobles the  geometry  of  motlern  times.  In  algebra, 
Fcrmat  was  led  to  many  useful  improvements,  by  his 
diligent  analysis  of  prime  and  figurate  numbers,  and 
by  his  intimate  acquaintance  with  the  works  of  Dio- 
phantus  and  the  Arabian  mathematicians.  His  ori- 
ginal treatises  and  commentaries  on  the  ancients  were 
collected  after  his  death,  in  two  volumes  folio,  and  an 
lasting  memorials  of  his  science  and  industry. 

257.  RoBERVAr.  was  the  great  riral  in  mathe- 
niatical  science  both  of  Cavalleri  and  Dcscarte?, 
of  whose  wcll-carncd  celebrity  he  was  extremely 
jealous,  and  with  both  of  whom  he  maintamed  many 
angry  controversies.  His  attention,  like  that  of 
almost  ail  tlie  geometricians  of  that  period,  was 
directed  chiefly  to  the  means  of  ascertaining 
the  area  of  curves  of  different  kind* ;  particularly 
the  quadrature  of  parabolas  and  the  natiure  of 
cycloids.  In  this  abstruse  and  difTicult  depart- 
ment of  pure  mathematics,  he  proceeded  a  few 
steps  beyond  Cavalleri,  since  he  arrived  at  the  mne 
Tesulls  by  a  yet  easier  process  than  the  meAod  qT 
vidirisiblfia.  His  asperity  and  vanity  are,  howerer, 
great  blemishes  in  his  literary  character,  for  wliich 
even  his  high  scientific  attainments  can  scarcely  be 
deemed  an  adequate  compensation. 

258.  The  profound  and  excellent  Pascal,  whose 
lintellcctual    powers,  and,  above  all.  whose  ardent 

piety  shed  a  lustre  on  his  science  and  Icamii^, 
proved,  by  his  inventions  in  mathematics,  that  his 
mighty  genius  was  capable  of  graspiitg  almost  any 
subject,    however  abstract   and  difficult,  to   which 
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it  could  be  ilircctecL  He  opcucd  a  new  path  in 
analysis,  by  his  well-known  ariikmetical  triangle, 
and  in  geometry  pursued,  with  brilliant  success,  the 
investigation  of  the  cycloid.  "  Geometricians,"  says 
M.  Bossut,  "  regret  that  he  did  not  dedicate  the 
whole  course  of  )m  short  life  to  the  niathcniBtics; 
but  then  we  should  have  lost  those  celebrated  Pro- 
vindai  Ijetters,  and  those  profound  Thouf^htjt,  which 
are  perhaps  tlie  master-pieces  of  French  eloquence^" 
—But.  of  Math.  p.  239. 
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HISTORY    OF    MATHEMATICS    CONTINUED. 
FVm  A.  D.  IdSO  (a  1700. 

259.  HiTHEHTo  we  have  seen,  that  scientific  men 
were  comparatively  insulated,  except  as  far  as  they 
were  mutually  attracted  by  community  of  taste  and 
pursuits.  In  some  instances  their  jealousies  kept 
them  from  freely  imparting  the  discoveries  they  had 
made  in  art  or  science  to  each  other.  But  about 
the  middle  of  the  seventeenth  century  a  better  sys- 
tem was  adopted.  A  kind  of  literary  republic  was 
formed  throughout  Europe,  by  moans  of  "  PkUoso- 
phcal  SociHics,"  and  "  Academies  of  Science,"  which 
were  then  established  in  several  of  its  principal 
cities.  To  those  scientific  institutions,  all  who  pos- 
sessed the  requisite  qualifications  were  freely  ad- 
mitted, to  whatever  country  they  might  belong. 
Among  many  other  valuable   effects  produced  by 
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rthese  literoT)'  establishments,  it  soon  became  appa* j 
iienU  that  thoy  stimulated  genius,  cau^  Voowleilgr 
pf  overy  kind  to  circulate  more  irt'dy,  and  affi>rdcd 
1  ^cilities  to  tlie  improverucat  of  tlie  arts  and  sciences^ 
which  pri\'ate  individuals  could  not  possess.  It  is 
pot  possible  to  esrimate  in  how  great  a  decree  the 
vigorous  growth  of  mathematical  and  physical  «> 
cnce,  which  marked  the  close  of  the  seventeenth 
century,  is  attributable  to  these  importaut  associa* 
lioos.  ,     - .  . 

The  first,  in  the  order  of  time,  was  tbe  "-  Aeade- 

taia  del  Cimeaio"  founded  at  Florence,  jl.  l>.  1651. 

■  {The  next  waa  the  "Royal  Societif'  of  London] 

Ijrliich,  though  it  hod  existed  as  a  private  lit< 

aiitiociation  at  Oxford,  during  the  Comtnonwealll 

was  not  incorporated  by  royal  charter  till  a.  d.  166S 

The  "  Academy  of  ScieHces"  at  Paris,  quickly  fol 

bjpwed,  having  been  founded  A.  d.  1666.     To 

'succeeded   ^milar   institutions    at   Berlin,    Leij: 

^oLo^uu,    St  Pctersburgh,    and    other    Eurot 

260.  Most  of  the  scientific  pliilosophcrs  ta  wl; 

we  ehall  liuvc  occasion  to  advert,  who  flouiisl' 
I  fd'ter  tjiis  period,  were  members  of  one  or  more 
i  these  pliilosopliical  institutions.    At  present,  the 

jllonc  will  be  sclcctvd  who  contributed  to  the 

vanccmcnt  of  matliematical  science  during  the  latte 
^  Jljiaif  of  tlic  sevvntcentii  century. 

(1.)  Wau.is  was  one  of  the  earliest  and 
[, distinguished  members  of  the  Royal  Society  of  Loi^] 
[don.     Like  the  rest  of  the  mathematicians  of  that] 

age,  he  diiecled  bis. attention  chiefly  to  the  doctrine! 
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of  Infinites,  which  he  investigated  both'byat^braic 
and  geometrical  processes.  The  result  of  his  long* 
continued  and  unwearied  researches  in  this  branch 
of  the  mathematics,  appeared  in  his  celebrated  work, 
entitled  "  The  Arithmetic  of  Infinites;"  a  work  in 
itself  of  great  importance,  but  rendered  still  more 
valuable  by  its  having  proved  the  occaaon  of  the 
most  important  discovery  of  modern  times.  '* 

(2.)  HirxcENS  chiefly  belongs  to  the  class  of  prae* 
tical  and  experimental  philosophers;  but  as  a  su6- 
cessiul  fellow -labourer  in  the  mathematical  deparfc- 

■  ment  with  Fermnt,  Walh's,  Pascal,  and  others  of  his 
illastrioos  contemporaries,  he  must  also  be  included 
in  the  Ibt  of  j^eomctricianii  of  the  first  order.  "  One 
of  the  greatest  discoveries  made  in  modern  geome- 

■  try,"  writes  M.  Bossut,  "  was  the  theory  of  ecotutet, 
invented  by  Huygens,  and  developed  by  him  in  hts 
work  entitled,  *  Horologium  Oscillatoriom.'  The 
chief  object  of  this  invention  was  to  aid  in  the  ree- 
/^0/Mnofeur\'Cs,  and  especially  cycloids',  that  is,  t<> 
determine  their  exact  quantity  in  right  lines.  The 
uses,"  it  is  added,  "  of  this  theorj-,  in  all  parts  of 
the  mathematics,  arc  without  number*."  The  same 
object  was  pursued  by  means  of  infinite  series,  and 
Bimilar  results  were  obtained,  by  two  eminent  Em 
glish  mathemnticians,  who  flourished  at  that  period, 
namely,  Brouncker  and  Mercator;  each  of  whom, 
separately  and  simultaneously,  made  the  same  di*- 
corery  respecting  the  areas  of  hyperbolas  and  other 
eurres ;  and  who  may  be  considered  as  proceeding'. 
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by  slmost  imperceptible,  but  certain  steps,  towards 
^e  more  importAnt  invention  of  the  new  analysis.  - 
(3.)  Bariiow,  who  is  proTcd  by  his  works  to  have 
at  once  a  profound  tlieologian,  an  acute  rea> 
aoaer,  and  a  distinguished  umtlicmatician,  is  cbiefiy 
celebrated  in  this  latter  department  of  science,  by 
bis  invention  of  tbe  d'^ereHtial  triangle:  wliich  may 
be  considered  as  another  important  step  taken 
wards  the  discovery  of  fluxions.  Its  chief  uti 
consisted  in  enubling  the  geometrioan  to  draw 
geats  to  curves  by  a  shorter  and  simpler  procea. 
Ain  that  previously  discovunnl  by  Fcrmat ;  but  it 
fell  far  short  of  the  "  Method  of  Fluxions,"  inasmu 
as  it  would  apply  only  to  a  single  case  instead 
giving  a  formula  of  general,  or  rather  anivei 
r&pplicatiou. 

»  (4.)''^^^  Gbeoory  was  another   coadjutor  i: 
tb&t  gniat  work,  which  employed,  at  this  perio< 
t])e  investigation  of  the  profouudest  mathcmatic 
of  Europe.     He  discovered,  by  a  new  process,  s 
tbod  of  infinite  series,  applicable  to  tangents  anfl 
ft  secants,  which  materially    assisted  in  dcterminiDg 

^^        the  quadrature  and  rectification  of  curves. 
^^^^^,       261.    Ha\'ing  cursorily    noticed    the    p: 
^^^HlEnglish  mathematicians,  who  flourished  at  the 
W  of  tbe  seventeenth  centHry,  (with  the  exception 

I  our  illustrious  Newton,  whose  mathematical  disco- 

I  verics  were  so  splendid  that  tliey  may  justly  c' 

^^        to  be  separately  and  distinctly  reviewed);  it 
^^H        to  enumerate  some  of  the  continental  geomctrici 
^^^^of  distinguished  reputation,  who  added  to  the  lust 
^^^^^of  this  splendid  a:ra. 


* 
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(I.)  The  Marquis  D'Hopital  acquired  and 
merited  the  reputation  of  a  firstrrntc  matliematiciao. 
At  a  period  in  which  it  was  no  easy  task  to  secure  so 
honourable  a  distinction.  His  mathematical  gentai 
discovered  itself  in  early  youth;  for  it  is  stated,  that, 
at  fifteen  years  of  age,  "he  solved  some  of  the  most 
difiicult  problems.  He  was  the  first  of  the  Frendl 
school,  who  published  on  the  analysis  of  inftniteo, 
then  newly  discovered  by  Leibnitz  and  Newton. 
His  work  on  this  subject,  "  completely  unveiling  a 
science,  which  had  hitherto  been  but  indistinctly 
and  imperfectly  developed,  excited  universal  admira- 
tion, which  was  so  much  the  greater  on  acc;ount  of 
the  elevated  rank  of  its  author,  and  which  still  re- 
tains its  place  among  the  standard  treatises  on  the 
difierential  calculus."  This  great  mathematician  was 
employed  bt  preparing  a  series  of  tracts  on  the  conic 
sections,  equations,  infinite  series,  and  other  subjects 
coimccted  with  pure  mathematics,  when  he  was 
arrested  by  the  hand  of  death,  on  the  second  of 
February,  1704,  in  the  forty-third  year  of  his  age. 

(2.)  James  and  John  Bernoulli, — two  brctliren 
by  birth,  but  rivals  in  literary  fame,  and,  it  is 
painful  to  add,  in  the  later  period  of  their  lives, 
open  enemies  to  each  other, — pursued,  with  unwearied 
assiduity,  the  same  series  of  investigations,  though 
not  with  c(|ual  success.  "  The  progress  they  made," 
says  M.  Bossut,  '•  conjointly  or  separately  in  the  new 
analysis,  was  rapid.  A  noble  emulation,  strengthened 
by  the  ties  of  blood,  of  friendship,  and  of  gratitude, 
directed  their  studies  for  two  or  three  years.  Covet- 
ous of  nothing  but  knowledge,  they  were  stimulated 
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bnly  by  (he  sublime  emulation  of  penetrating  into 
the   labyrinths  of  science   now  laid  open  to  their 
curiosity,  and  that  unhappy  rivalship,  which  borders 
on  envy,  did  not  yet  disturb  their  enjoyments."  The 
[.concluding  portion  of  their  literarj-  career  cshibits 
ll>ut  too   melancholy  a   reverse  of  this  enchanti 
scene.     An  immcnivc  number  of  valuable  tracts  pr 
ceeded,  year  by  year,  from  the  pen  of  these  scicnti 
brethren,  both  in  separate  publications  and  in  t 
philosophical  joumab  of  the  age,  which  it  would 
tedious  and  useless  to  cimmerate.     The  more  i 
portant  of  them  related  to  the  catenary  cnn'C, 
that  formed  by  a    hea\7  flexible  and  tnextensi' 
cord,  fastened  at  its  extremities  to  two  fixed  pointsT 
(a  subject  intimately  connected  with  the  science 
mechanics,  though  in  itself  mathematical.) — to  t 
nature  and  properties  of  cycloids — ^to  elastic,  isocbr 
nous,  and  paracentric  carves— and  especially  to  t 
geomctr)-  of  infimtcs.     Towards  the  close  of  his  li 
James  Itemoulli  received  the  well-merited  honour  t^^ 
an  appointment  to  the  professorship  of  mathematiS^f 
in  the  University  of  Basil,  the  place  of  his  birth,  and 
thus  obtained  additional  facilities  for  prosecuting 
studies  in  mathematical  and  physical  science. 

262>  The  celebrated  Leibnitz  is  last  mention< 
BOt  a4  latest  in  t^e  order  of  time,  or  inferior 
scientific  attainments,  for  on  both  these  groCDds 
may  justly  take  the  precedence ;  but  because  the  pri' 
cipal  fuctH  of  his  literary  history  (especially  in  con- 
nexion with  the  abstract  sciences)  are  so  interwoven 
with  those  of  the  illustrious  Newton,  that  it  seemi 
most  desirable  to    place   them    in    jnxta-positii 
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This  eminent  philosoplicr  was  born  at  Ltipsic  on 
the  4th  of  July,  1646.     His  father  having  \ieen  pro- 
fessor of  inoml  philosophy  iu  the  university  of  tliat 
city,  he  grew  up  in  the  atmosplivrc-  of  learning,  and 
early  imbibed  a  taste  for  almost  every  species  of  lite- 
rature.    Among  other  branches  of  science  to  which 
his  youth  was  devoted,  the  matliematics  were  not 
forgotten;  in  which  he  made  so  great  proficiency, 
as  to  maintain  a  public  tlict^is  iu  tlie  year  1663,  on  a 
question  of  considerable  difficulty.— His  advancement 
to  academical  honours  was  retarded  by  liisi  rejection 
of  the  principles  of  Arbtotlc  and  the  Scholastics,  what 
still  retained  great  influence  in  the  principal  univer- 
sities  of  Europe ;  but  at  IcngtJi  the  genius  and  talents 
of  Leibnitz  bore  down  all  opposition,  and  procured 
for  him  the  highest  Uterary  distinctions.     Some  of 
his  earlier  publications  related  to  questions  of  juris- 
prudence and  subjects  connected  with  inteilfciual 
philosophy,  which  will  be  adverted  to  liereafter.  But 
the  investigations  of  Pascal,  Gregory,  Huygens,  and 
^Vallis,  fired  his  ombiliou,  and  prompted  liim  to 
apply  the  energies  of  liis  powerful  mind  to  those 
intricate  and  abstruse  subjects,  in  which  they  had 
been  so  sncces^ful.     in  1684,  he  published,  in  tho 
Lcipsic  Philosophical  Transactions,  "  A  new  Method 
for  Maxima  and  Minima,"  &e.     In  1685,  two  tracts 
were  published  by  him  on  the  quadrature  of  curves; 
and  in  almost  every  succeeding  year,  nmnerous 
proofs  were  aiforded  of  his  high  mathematical  attain- 
ments, cither  by  valuable  eoinnmnications  to  literary 
journals,  or  by  separate  treatises  on  ttie  moat  pro- 
found vubjocts  of  analysis.    But  the  most  remarkable 
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fact  connected  with  the  literary  history  of  Leibrut 
relates  to  the  celebrated  controversy  respecting  the 
originality  of  his  invention  of  the  ({{ffWeitliat  calcnitu^ 
which  will  form  the  principal  subject  of  the  next  sec- 
tion. That  a  discovery  which  opened  so  new  and  wid 
a  field  to  modern  science,  and  so  greatly  enlarged  tl 
boundaries  of  hunuiu  knowledge,  would  reflocrt  it 
mortal  bouour  on  its  inventor,  it  was  not  diffjcuU 
foresee;  and  in  proportion  att  this  conrictioD  va 
felt,  the  partizans  on  either  side  felt  determined 
aecure  the  laurel  for  tlie  brow  of  their  favourit 
philosopher.     Time  has.  allayed  the  pa&.<iion.s, 
subdued  the  prejudices  wluch  this  controversy 
excitedt  and  fumiiihed  the  requisite  means  of  for 
^'Uiore  impartial  and  correct  judgment. 
I'i  iji.. 


Siu:tion  IV, 


ON   TlIK    MATHEMATICAL    DISCOVERIES    OF    SIR    ISAAC 
NEWTON. 

203.    It  will  not  be  expected,  from   the  titlf] 
prefixed  to  this  section,  that  tlie  writer  of  tl: 
pages  proposes  to  give  a  detailed  account  of 
prodigious  labours  and  brilliant  discoveries  of  i 
most   renowned   of  modem   geometricians.      T 
would  require  more  space  than  the  assigned  limi 
of  the  present  work  would  admit,  and  a  much  high 
d^ree  of  sdonce  than  that  to  which  its  author 
pretend.     Yet,  as  the  age  of  Newton  forms  a 
vuliuost  importaut  a;ra  in  the  history  of  mathci 
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ttcal  science,  it  is  requisite  that  on  attempt  W  made 
in  tliis  place  to  convey  some  faint  conception  of  the 
ttew  geometnj,  of  which  he  is  justly  considered  the 
inventor,  and  by  the  aid  of  which,  science  has  sub- 
sequently made  such  rapid  progress.  Tliis  may  be 
done  as  a  m»tter  of  history,  without  attempting  to 
explain  the  process  by  which  these  valuable  results 
were  obtained.  '• 

264.  In  order  to  understand  the  true  nature  of 
those  geometrical  discoveries  to  which  wc  are  now 
alluding,  it  is  necessary  to  recall  to  recollection 
what  was  stated  respecting  the  discoveries  of  the 
most  celebrated  mathematicians  of  Greece.  When 
reviewing  the  history  of  the  abstract  sciences  in 
the  time  of  Euclid  and  Arehimcdus,  it  was  stated 
that  those  celebrated  geometricians,  by  tlie  aid  of 
the  "  Method  of  ExJtatistiom"  and  their  investigation 
of  quantities  infinitely  small,  prepared  the  way  for 
that  department  of  mathematical  science,  to  which 
the  moderns  have  given  the  names  of  "  Differential 
Calettlua"  "  hifimtesiituil  Anatt/xit"  or  "  F/uxiom." 
(§  76.)  After  tiie  lapse  of  more  than  two  thousand 
years,  the  "  Method  o(  Exhaiulion*"  gave  place  to  *hat 
of  "  IndiciJtibk's,"  invented  by  Cavalleri  ;  by  means  of 
which,  the  same  objects  were  attained  with  greater 
ease  and  accuracy  anaiijticaUy,  which  the  ancient 
geometers  had  discovered  by  synthetical  reasonings. 
(§254.)Followingthistrack,thegn)atroathematicians 
of  the  sixteenth  and  seventeenth  centuries,  who  have 
been  enumerated,  particularly  Toricelli,  Roberval, 
Fermat,  Pascal.  Huygens.  Wallis,  and  Barrow, 
investigated  more  closely  the  doctrine  of  Infinites, 
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and  discovered  some  important  tlieorems  concerning 
rariable  or  mdeterrainate  quantities,  which  ai>- 
proximated  so  near  to  each  other,  that  no  as«gned 
difference  could  be  shewn.  Yet  there  was  still 
wanting  some  more  exact  calculus  adapted  to 
these  researches,  which  had  continued  during  so 
many  ages  to  haffle  the  skill  of  the  most  scienlifk 
philosophers.  Such  was  the  state  of  the  abstract 
sciences,  when  Newton  and  Leibnitz  arose,  both  of 
whom  applied  all  the  force  of  their  mighty  genius 
to  the  subject.  While  un  undergraduate  at  Cam- 
bridge, Newton  met  with  "  W.illis's  Arithmetic  of 
Infinites;"  and  "no  book,"  says  Playfair,  "could  be 
better  fitted  to  suggest  new  views  of  geometry^ 
or  call  into  activity  the  ]>owers  of  mathematical 
invention."  The  young  philosopher  quickly  dis- 
covered where  Wallis  had  failed,  and  adopting  tlie 
general  principle  laid  down  in  his  work,  discovered 
a  Itm,  by  which  the  long  agitated  problem  of  the 
<juadrature  of  the  circle,  and  every  other  species  of 
curve,  might  be  solved.  This  led  to  the  invratioa 
of  his  celebrated  "  binomial  theorem,"*  (by  step* 
perfectly  easy  to  such  a  mind  as  Newton's,  which 
could  only  breathe  in  the  atmosphere  of  science,) 
and  eventually  to  the  method  of  "  Fluxions' 

265.  The  value  of  this  discover)',  and  the  new 
field  it  opened  to  science,  rendered  the  questjon 
relative  to  the  history  of  its  invention  interesting  to 
all  Europe,  and  gave  occasion  to  a  controversy  Id 
vrhich  many  of  the  men  of  science  of  that  age  ioek 
an  active  part.  The  question  was  simply  thif, 
whetberthe  honour  of  this  brilliant  discovery  belonged 
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to  LEtBKiTz  or  Newton.  The  facts  of  the  ca&e,  as 
abridged  from  the  more  full  and  impartial  narrative 
of  Professor  Playfair,  are  the  following:  "  Newton 
made  tbi-  imporUut  discovery  alluded  to  in  early 
life,  but  did  not  publish  tliat  discovery  till  nearly 
tliirty  years  afterwards.  That  the  method  ofjlrixiofis 
was  known  to  him  as  early  as  a.  u.  16ti5,  or  1666, 
U  evident  from  a  letter  written  by  him.  about  that 
time,  to  Oldcnberg,  one  of  the  secretaries  to  the 
Royal  i»oeiety,  in  which  siome  rcfiults  are  stated, 
which  could  no  otherwise  have  been  found,  though 
he  docs  not  tlirrc  explain  the  process  by  which  they 
were  attained.  A  yet  more  decisive  testimony  is 
borne, on  the  subject  by  Dr.  Barrow,  who  uffirnu 
that,,  soon  afler  the  above  date,  Newton,  then  a 
young  man,  placed  in  Iiis  hands  a  MS.  entitled 
"  Analysis  per  Kqiiationes  Infinitas,"  &c.,  which  he 
earnestly  exhorted  his  young  friend  to  publish ;  but 
which,  through  an  ill-judged  modesty,  he  deeUned 
to  do:  so  that,  though  written  as  early  as  1GC9,  it 
was  not  publi^^hed  till  1711.  The  first  work  in 
which  anv  intimation  of  the  method  of  fluxions  was 
publicly  given,  and  then  only  as  by  accident,  with- 
out a  clear  development  of  the  process,  wa«  his 
"  Principia,"  published  a.d.  1087.  The  principle 
of  the  fluxinary  calculus  is  there  announced,  but  the 
method  itself  is  not  explained.  This  did  not  appear 
till  A.D.  1693,  when  it  was  appended  to  the  second 
volume  of  a  new  edition  of  Walliji'  Mathematical 
Works.  This  is,  therefore,  the  true  date  of  tlie  pub- 
lication of  this  new  theory  by  Newton. 
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266.  Jri  the  mean  time.  Leibnitz  had  developer! 
in  some  of  liis  writings,  publislied  before  this  latt«r 
period,  his  system  of  i\ie  differential  calculm ;  the 
principles  and  objects  of  which  ore  precisely  the 
same,  and  the  results  similar  to  tho$e  of  flnxioni;, 
though  the  method  of  notation  differs.     The  earliest 
intimation  given  by  Leibnitz   of  this  discovery  is 
found  in  a  letter  addressed  by  him  to  the  same 
Oldcnberg,  bearing  the  date  of  a.  d.  1676,  which 
is  more  than  ten  years  later  than  the  invention  of 
his  illustrious  contemporary.      The  conclusion,  to 
which  Playfair  is  ted  by  the  preceding  facts,  difien 
somewhat  from  the  view  still  taken  of  the  contro- 
versy by  many  of  the  continental  philosophers,  but 
seems  perfectly  equitable  and  just ;  naitiely,  that  of 
the    infinitesimal  analysis,   Newton  w(u<  the  ^rst, 
and  Leibnitz  the  second  inventor.    For  nothing  ap- 
pears to  have  been  communicated  by  Newton,  cither 
to  his  personal  friends  or  to  the  world,  which  could 
'have  suggested  to  Leibnitz  a  knowledge  of  the 
principle  on  which  that  analysis  was  founded,  be- 
fore the  public  announcement  by  Leibnitz  of  (he 
differential   calculus:    and  still    less  was  the  geo- 
metrical process  developed  by  which  it  had  been 
obtained.      Leibnitz  must  have  known,   from  the 
active  correspondence  then  maintained  by  met)  of 
science,  that  some  such  discovery  had  been  made, 
and  this  knowledge  probably  excited  his  curiosity, 
inflamed  his  ambition,  and  stimulated  hi.s  exertions: 
causes  which,  in  addition  to  the  progress  previou^y 
made  by  Wallis  and  othei-s,  will  sufficiently  account 
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for  his  having  been  led  to  a  new  aud  indepemlent, 
though  similar,  and  almost  simultaneous  discover)'.* 
267.  The  new  6ood  of  light  thus  poured  ou  « 
science,  uhich  leads  to  truth  and  certainty  by  means 
of  abbolute  aiid  infallible  demonstrations,  was  hailed 
as  an  event  of  no  ordinary  importance.  Though 
some,  whose  imperfect  knowledge  prevented  them 
from  duly  appreciating  its  value,  or  whose  dread  of 
innovation  armed  their  prejudices  against  it,  or 
whose  jealous  disposition  could  not  brook  a  new 
and  formidable  rival,  started  objections,  and  uflTcctcd 
lightly  to  esteem  this  great  invention;  the  princi- 
pal mathematicians  of  tlie  age  (the  venerable  Huy- 
gens,  then  in  extreme  old  age,  not  excepted)  most 
readily  and  gladly  adopted  it  as  the  basis  of  their 
future  researches.  Its  principal  value  consisted  in 
Its  adaption  to  physical  investigations,  and,  above 
all,  the  immense  benefit  derived  from  it,  in  carrying 
on  those  astronomical  calculations,  in  which  the 
utmost  precision  Is  nei^'cssary.  The  "  analysis  of 
infinites"  enabled  Newton  to  meet  and  eventually  to 
remove  the  principal  difficulties,  with  which  former 
philosophers  hud  long  contended  unsuccessfully.  A 
great  Tariety  of  mathematical  tracts  were  written 
and  published  by  Newton  at  different  periods  of  his 
life:  indeed,  almost  the  whole  of  the  imperishable 
productions  of  his  pen  partake  more  or  less  of  this 
character.  Not  a  few  will  be  found  in  a  scattered 
form  among  the  annual  publications  of  the  "  Royal 
Society,"  which  were  greatly  enriched  by  his  com- 

*  Vide  Playliir's  Second  KMeTt.  apud  Eikj«.  Britt.  N.  Su|)ii. 
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munications.  Some  were  published  separately,  of 
which  the  most  important  were  his  "  Letters  in  the 
Commercium  Epistolicum,"*  published  a.  d.  1711; 
his  "  Treatise  on  the  Quadrature  of  the  Curve," 
written  in  1666,  but  not  published  tOl  1704;  and 
his  book  on  "  The  Method  of  Fluxions  and  Analysis 
by  Infinite  Series,"  published  after  his  death,  in 
1736. 

*  The  "  CommerciuBi  Episttdicum"  wbb  the  official  Reptrt 
of  the  Ro)ra]  Society  relative  to  the  disputed  claim*  of  Ncnirai 
and  Leibnitz  ;  and  contaiaed  all  the  cotnmuDications  which  had 
passed  between  these  two  great  philosophers  and  their  respective 
friends  on  the  subject  of  the  new  analysis,  from  the  beginoing  of 
the  controversy  to  the  time  of  il«  publication.  It  set  ibe  quettioo 
St  rest  in  England  :  but  a  disposition  manifested  itself  bidoi^  die 
foreign  mathematiciana  to  rob  Sir  Isaac  Newton  of  his  wdl- 
eamed  honours  long  after  tbia  period. 
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Sect.  I. — On  the  principai.  astronomers  of  the 

SIXTEESTH  CENTUar. 

268.  The  period  wliicli  is  now  to  pass  in  review, 
forms  a  most  splendid  iera  in  the  history  of  aiitro- 
nomical  science.  The  progress  made  in  this  impurtaut 
branch  of  philosopliy  was  so  rapid  and  great — the 
new  discoveries  were  so  various  and  astonishing— 
that,  compared  with  them,  all  the  attainments  of 
preceding  ages,  from  the  earliest  records  of  authentic 
history,  vanish  into  utter  insignificance.  It  will 
only  be  possible  to  glance  at  some  of  tlic-sc  dis- 
coveries in  the  order  in  which  tliey  were  announced 
to  the  world,  and  to  enumerate  a  few  of  the  dis- 
tinguished individuals  to  whose  inventive  genius 
they  arc  attributed. 

969.  CoPERxrcus  must  be  first  mentioned,  as 
confessedly  the  greal  founder  of  Modern  Astronomy. 
He  was  lK>ru  at  Thorn,  in  Prussia,  a.  d.  1472,  but 
did  not  commence  that  astronomical  corccr,  which 
has  given  celebrity  to  his  name,  till  the  beginning  of 
the  following  century.  Originally  intended  for  a 
physician,  he  ajiptied  himself,  in  curly-  youth,  to  the 
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study  of  medicine,  but  afterwards  took  orders 
the  Church  of  Rome,  that  he  might  pursue,  with''' 
greater  advantage,  his  philosophicul  researches.  His 
literary  ardour  first  manifested  itself  in  the  depart- 
ment of  mathematics,  by  which  lie  was  naturally 
led  to  astronomy,  tts  a  science  which  opens  the 
widest  field  to  geometrical  investigation.  He  soon 
perceived  the  deficiency  and  fallacy  of  all  the  theoriei 
I  of  the  ancients  respecting  the  planetary  system, 
except  that  which  Pythagoraa  is  said  to  have  darkly 
conjectured  many  ages  before,  though  he  was  unable 
to  demonstrate  its  truth.  (  §  87.) 

It  appears,  from  the  statement  of  Copeniicus 
[himself,  that  he  first  began  to  entertain  doubts  of 
Itlic  truth  of  the  Ptoienuiic  system,  about  A.  D.  1507; 
ftnd  that  these  doubts  were  occasioned  by  the  diffi- 
culty he  found  in  reconcihng  that  system  with  the 
simplicity  and  uuiformity  of  the  laws  of  nature.  It 
•oon  appeared,  that  by  transferring  the  sun  to  the 
centre  of  the  planetary  system,  instead  of  the  earth  ; 
by  giving  tn  the  earth  a  twofold  motion,  one  on  its 
own  axis,  and  another  in  a  prescribed  path  or  orbit 
round  the  sun ;  and  by  applying  the  same  theory 
to  the  rest  of  the  planets,  many  of  his  diflicultiw 
vanished,  and  the  celestial  phtenomena,  the  solution 
of  which  before  seemed  impracticable,  were  explairii-d 
with  a  facility  at  which  he  was  perfectly  astonbhed. 
The  simple  fact  that  led  the  mind  of  Copernicus  to 
this  discovery,  was  one  of  those  familiar  and  every- 
day scenes,  which  must  hare  been  observed 
thousand  times  both  hy  the  peasant  and  the  phi-^ 
hMopher;  namely,  the  optical  illusion  which  takm 


CHAP.  lllO 


ASTHONUMr. 


I 

I 
I 

I 

I 


place  when  u  spectator  imagineii  the  objects  on  the 
backs  of  a  river  to  be  moving  in  an  opposite 
direction  to  that  in  winch  he  ik  himself  proceeding. 
The  conjecture  was  natural,  that  the  same  illusion 
may  happen  with  resptNzt  to  the  sun's  apparent 
motion,  and  those  of  the  heavenly  bodies.  In  bis 
reasonings  on  the  subject,  there  ore  some  sound  and 
solid  arguments  indicative  of  true  science ;  but 
others  were  errors  into  which  he  was  betrayed  by 
his  remaining  attachment  to  ancient  systems.  Well 
knowing  the  dread  of  innovations,  whether  in 
philosophy  or  religion,  ivhicb  had  ever  characterized 
the  Church  to  which  he  belonged,  he  did  not  venture 
to  announce  publicly  cither  his  rejection  of  the 
ancient,  or  his  discoi'ery  of  a  new  theory,  till  nearly 
the  close  of  hfe.  It  is  more  than  probable,  that  if 
he  had  earlier  developed  a  scheme  so  completely  at 
rariaooc  wttli  the  orthodox  faith,  he  would  have 
fallen  a  tuicriBce  to  the  ignorance  and  bigotry  of  the 
times,  ami,  like  one  of  his  successors,  lanfjuished 
away  the  remnant  of  his  existence  in  the  prisons  of 
tJie  Inquisition.  He  was,  however,  induced  in 
advanced  life,  by  the  persuasions  of  Cardinal 
Schoenberg,  to  publish  a  work,  written  with  great 
caution,  and  containitig  many  apologies  for  the 
novelty  of  some  of  its  statements,  in  which  the 
true  doctrine  of  the  solar  system  was  developed. 
This  book,  which  originally  was  entitled  "  De 
Rcvolutionibus  Cffilestihus,"  but  afterwards  more 
appropriately  styled  "  Axtronomia  Imfauraia,"  was 
publiiJicd  A.D.  1543,  and  dedicated  to  the  Roman 
Pontiff;   nor  is  it  a  little   remarkable,   that    this 
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great  astronomer  died  on  the  very  day  in  wliich  tfae 
£r8t  complete  printed  copy  of  this  work  was  put 
ito  his  hand5. 
2*0.  The  new  theory  of  Copcriucus  attracted 
little  attention,  when  first  promulgated.  "  It  lay 
fermenting  in  secret,"  Eiuys  Playfair,  "  with  other 
DOW  discoveries,  for  moro  than  fifty  years,  till  by 
the  exertions  of  Galileo,  it  was  kindled  into  so 
bright  a  flame,  as  to  consume  the  philosophy  of 
Aristotle,  to  alarm  the  hierarchy  of  Rome,  and  to 
threaten  the  existence  of  every  opinion  not  founded 
on  experience  and  observation."  During  this  in- 
terval, which  may  be  regarded  as  a  kind  of  intel- 
lectual twilight,  TvcHo  linAHE,  the  celebrated 
Danish  astronomer,  arose  and  flourished ;  a  man  of 
genius,  of  science,  of  unwearied  industry;  but  wbo^ 
unhappily,  suffered  himself  to  be  so  fettered  by  early 
prejudices,  or  so  intimidated  by  the  fear  of  man,  as 
not  to  dare  to  follow  up  his  own  convictions,  or  pur- 
sue the  course  of  his  own  discoveries.  He  was  the 
inventor  of  a  system,  which  bears  his  name,  and 
which  takes  n  middle  course  between  the  Ploiemue 
and  the  Ct^cmican:  for  while  it  agrees  with  the 
former,  in  supposing  the  earth  to  be  the  immoveable 
centre  of  the  whole  planetary  sphere;  it  represented 
first  the  moon  as  revolving  round  it ;  and  next  the 
tun,  carrying  with  him  in  his  revolution,  the  five 
primary  planets  as  his  satellites.  Had  this  theory 
been  <levcloiwd  before  the  publication  of  the  "  A»- 
tronomia  Instaurata"  of  Copernicus,  it  might  have 
been  hailed  as  one,  and  that  not  an  unimportant 
«te|>  in  advance;  but  appearing  when  it  did,  it  must 
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rather  be  accounted  a  rctroj^rade  movement.  Tliere 
is,  however,  reason  to  believe,  that  Tycho  Brahe  was 
far  from  being  satisfied  with  thi^  tbeor)*.  thotrgh 
he  attempted  to  reconcile  with  it  the  actual  phe- 
nomena of  the  celestial  motions.  Nor  can  we 
wonder  that,  rapidly  progri'ssire  as  mathematical 
science  then  was,  this  system  should  have  obtained 
few  converts  and  been  soon  forgotten,  except  as  ft 
matter  of  history.  ^ 

271.  The  services  rendered  by  Tycho  Brahe  to 
the  soblime  science  of  astronomy,  were  however 
great  and  highly  important,  for  (1.)  he  prevailed 
upon  the  King  of  Denmark  to  establish  an  ob- 
servatory at  Uranibcrg,  and  to  furnish  it  with  the 
tno&t  accurate  instruments  that  could  be  procured 
from  any  part  of  Europe.  Aided  by  these  advan- 
tages, he  not  only  made  an  immense  nnmber  of 
astronomical  observations  himself,  but  collected 
around  htm  a  band  of  scientifio  men  ardently  dft- 
voted  to  the  same  pursuits,  and  founded  a  school  of 
astronomy,  from  which  not  a  few  eminent  astro- 
nomers proceeded  to  illumine  the  world. 

(2.)  Many  years  had  now  elapsed,  since  the  attempt 
of  Ilipparchus  and  Ptolemy  to  number  the  stars,  and 
far  superior  instruments  for  the  purpose  were  now 
constructed  (§.  86.  89.)  The  Danish  astronomer  de- 
termined, therefore,  to  renew  the  attempt,  and,  after 
a  long  series  of  minute  observations  and  accurate 
measurements,  produced  a  catalogue  of  the  fixed 
stars,  amounting  to  777,  whose  situation  in  the 
I  heavens  was  determined  with  as  much  precision  as 
I     the  state  of  sc-iencc  would  then  permit,  though  for 
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kv  accurately  than  in  some  of  tlie  catalogues 
sequently  made.     The  (greater  correctness  of  Tyc 
Braite  arose  not  merely  from  the  superiority  of  liis 
instruments,  but   from  his  employing  the  planet 
Venus,  instead  of  the  moon,  as  the  basis  and  rule  of 
'  his  calculation  for  deternuoing  the  longitude  of  th^^ 
fixed  stars.  ^H 

(3.)    Another  object,  to  which   the  astronomical 
researches  of  Tycho    Brahe  was  directed,  and 
which  he  was  materially  aided  tiy  liis  mathemati 
science,  related  to  the  irregularities  which  had 
long  observed  in  the  lunar  motions,  the  true  ca 
of  which  was  as  yet  unknown.     This  astronoi 
laboured  most  assiduously  to  ascertam  the  degree 
tJiesc  irregularities,  tlic  periods  when  they  occur 
and  their  influence  in  causing  a  difference  bet 
lunar  atKl  solar  time,  in  ail  wliich  researches  he 
eminently  successful. 

(4.)  A  series  of  useful  calculations  were  made 
him  on  the  subject  of  atmospherical  refraction, 
object  of  which  was  to  determine,  by  an  equatort 
instrument  of  his  own  invention,  the  angle  at  wh: 
that  refraction  becomes  visible,  and  the  degree 
rcfrangibility  at  different  altitudes. 

(A.)  No  inconsiderable  degree  of  light  was  thro 
by  this  indefatigable  astronomer  on  the  theory 
comets;  one  of  which,  (that  of  1570.)  he  observed 
most  carefully  and  minutely  as  long  as  it  remained 
visible  in  our  hemisphere  ;  and,  from  these  ofase 
lions,  he  inferred  that,  like  the  planets,  they  are  soti 
opaque  bodies,  revolving  round  the  sun,  though 
extremely  eccentric  orbits.  The  above  are  among 
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iBiost  important  astronomical  investigations  of  this 
-practical  pliilosupticr,  to  which  rauny  others  of  sub- 
lOrdinate  interest,  but  yet  which  indicate  unwearied 
(diligence  of  research,  might  have  been  added. 

'272.  William  IV.  the  Landgrave  of  Hesse  Cassel, 
Und  Pope  Greoort  XIII.    contnbuted  essentially 

fto  the  advancement  of  astronomical    science,    to- 
wards the  close  of  the  sixteenth  century :  the  for- 
I  mer    by    his   [>ersonBl   observations   as  a   practical 
I  •stronomer  ;  the  latter  by  his  efforts  to  procure  a 
reformation  of   the    calendar.      In   surveying  the 
i  records  of  puHt  age^,  it  U  grateful  to  fix  the  eye  for 
[  a  moment  on  a  prince,  who,  instead  of  being  carried 
away  by  the  lust  of  ambition,  and  spreading  abroad 
the    miseries  and   calamities  of  war,  devoted    his 
leisure  hours  to  philosophical  pursuits.     Such  was 
the  venerable  Landgrave  of  Hes.se  Casse),  who  built 
an  observatory  in  the  capital  of  liis  principality ; 
made  numerous  observations  on  the  pasition  of  the 
fixed  stars  and  consteliationi< ;  and  c^led  in  the  aid 
of  science  to  determine  the  solstitial  altitudes,  with 
many  other  astronomical  phienomcna. 

The  pontificate  of  Gregory  was  rendered  illus- 
trious by  the  adoption  of  that  new  arrangement 
I  of  the  calendar,  which  still  hears  his  name.  'Ilie 
k  errors  of  the  former  arrangement  had  been  long  felt; 
I  and  repeated,  though  ineffectual,  attempts  made  to 
!  correct  them.  But  Gregory  took  the  most  efTcctual 
'  method  to  accomplish  this  object,  by  inviting  all 
the  astronomers  of  Europe  to  give  their  utmost 
attention  to  the  in%'estigation,  and  offering  a  reward 
to  such  as  should  surest  the  best  scheme  for  the 
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more  accurate  measurement  of  time.  Numermu 
plaDs  were  suggested,  but  amoDj;  tbem  all,  that 
of  Aloyshtit  Lillius,  an  astronomer  of  \'  eroiia,  ub- 
Ukinetl  the  preference,  and  was  accordingly  adopted. 
In  the  year  1582,  this  reformation  was  carried  into 
effect,  and  gradually  superseded  the  use  of 
Julian  calendar. 

273.  We  pass  on  to  notice  an  astronomer  vrl 
was  the  glory  of  his  age  and  country,  and  whose 
name  can  never  be  forgotten  so  long  as  any  records 
remain  of  physical  science.     This  was  Kkpi.er,  who 
has  been  designated  "  the  creator  of  true  physkd 
astronomy."     He   was  bom  at  Wirtemberg,  a. 
1571.  and  in  early  life  distinguished  himself 
by  his  physical  researches  and  invaluable  writiii 
He  is  chiefly  celebrated  as  the  philosopher,  who : 
discovered  the  laws  of  the  planetary  motions ; 
theory  of  which  was  partly  known  to  Copermcu 
and  Tycho    Brahe,  but  the  development    and  d< 
tnonstration  of  which  is  altogether  his  own.     Tl 
steps  by  which    Kepler  was  led  to  this  impor 
discovery,  the  train  of  reasoning  pursued  in  demon 
atrating  the  truth  of  these  general  laws,  and  tt 
methods  of  calculation   adopted  for  thi^  pui 
cannot  be  detailed  here.     They    tviti   be  found 
length  in  his  celebrated  work,  entitled  "Ash 
Noea,"  published  a.  ii.  1009  ;  and  in  a  more  abridged ' 
form  in  most  of  the  modern  treatises  on  astronomy. 
Suffice  it  to  say,  that  they  resulted  in  what  are  tech- 
lically  termed  the  Jirxt  imd  second  laws  of  Kepltri 
'the  former  of  which  relates  to  the  proportion  be- 
tween the  areas  and  times  of  planetary  revolutions. 
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and  the  latter  determines  tlieir  mean  distances.  The 
general  law,  in  which  both  the  preceding  were  com- 
bined, is  thu»  perspicuously  stated  by  the  late  Pro- 
fessor Playfflir ;  "  tliat  in  any  two  pkncta,  the 
squares  of  the  times  of  the  revolutions  are  as  the 
cubes  of  their  mean  distances  from  the  sun."  "  This 
beautiful  and  sim]>lc  law,"  adds  the  same  excellent 
writer,  "  had  a  value  beyond  what  Kepler  could 
possibly  conceive.  Yet  a  sort  of  scientific  instinct 
inatrueted  him  in  its  great  importance ;  for  lie  has 
marked  the  day  and  year,  when  it  became  known  to 
him ;  it  was  on  the  8th  of  May,  1618  ;  and  perhaps 
philosophers  will  agree  that  there  are  few  days  in 
the  scientific  history  of  the  world  which  dcscrvd 
so  well  to  bo  remembered."* 

274.  But  important  as  were  these  dtBCOveries, 
they  were  not  the  only  contributions  of  this  great 
philosopher  to  his  favourite  science.  Having  de- 
monstrated by  physical  experiments  the  inertia  of 
matter,  he  applied  it  as  a  general  principle,  by 
which  to  explain  the  pha>nomena  of  the  planetary 
revolutions.  Kepler  was  the  first  who  employed 
the  ahove  term,  to  denote  the  tendency  of  bodies 
when  in  motion,  or  at  rest,  to  continue  in  the  same 
state ;  and  who  proved  that  all  motion  is  naturally 
rectilineal ;  whence  he  inferred,  that  if  a  body 
moved  in  a  curve,  (as  is  the  case  with  all  the  plane- 
tary bodies,)  it  must  be  drawn  out  of  its  natural 
track  by  some  external  cause.  The  important  use 
niudc  of  this  discovery  by  the  illustrious  Newton  will 


*  fbyfmir'f  Secand  Din*,  pp.  47,  88 
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hereafter  appear.     The    objects    to  which  the  re- 
searches  of    this    iudefatigablc    astronomer    Mere 
directed,  during  a  life  wholly  devoted  to  practical 
sdence,  were  so  varied  and  almost  innumerable,  that 
many  must,  of  necessity,  be  passed  over  in  this  raj; 
sketch.     The  more  important  related  to  the  calci 
tion  of  eclipses;  the  measurement  of  parallaxes,  bot 
diurnal  and  annual ;  the  determination  of  the  plat 
of  the  planetary  orbits,  and  consequently  of  the 
nodes  ;  their  greater  or  less  degree  of  eccentricity? 
and  tlieir  angular  motions  or  irregularities  of  mot 
ment  at  different  periods  of  their  rerolutton. 
convey  some  conception  of  the  prodigious  laboi 
bestowed  by  thi.s  great  astronomer  on  some  of 
minutest  calculations,  and  for  the  purpose  of  pt 
tag  to  the  youthful  reader  of  these   pages, 
"  there  is  no  royal  road  to  astronomy,"  the  followir 
extract  from  Playfair's  Dissertation  is  subjoined  :- 
"  The  industry  and  patience  of  Kepler,  in  this  ii 
vestigation,  (alluding  to  bis  obscn'ations  upon 
orbit  of  Mars,)  were  not  less  remarkable  than 
ingenuity  and  invention.     Logarithms  were  not 
known,   ho   that    arithmetical    computation,    vli 
pushed  to  great  accuracy,  was  carried  on  at  a  vfl 
expense  of  time  and  labour.     In  the  calculation 
every  opposition  of  Mars,  the  work  filled  ten  foil 
pages,  and  Kepler  repeated  each  calculation    tc 
times.  8o  that  the  whole  work  for  each  extended 
one    hundred  such  pages :    seven    oppositions  thi 
calculated  produced  u  large  folio  volume.     In  tl 
calculations,  the  introduction  of  hypothesis  was 
avoidabWj  and  Kepler's  candour  in  rejecting  th< 
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whenever  they  appeared  erroneous,  without  any 
Other  regret  than  for  the  time  which  they  cost  him, 
cannot  be  sufficiently  admired.  He  began  with  hy- 
pothecs, and  ended  with  rejecting  every  thing  hypo- 
thetical. In  this  great  astronomer,  we  find  genius, 
industry,  and  candour,  all  uniting  together  as 
inatrumcnts  of  investigation.'^ 

f 

I  275.  That  the  beginning  of  the  seventeenth  cenr 
■  tury  will  be  ever  memorable  in  the  annals  of  scientific 
history,  all  will  readily  admit,  who  remember,  that 
then  Galileo  flourislicd ;  that  the  telescope  was 
then  invented;  and  that,  in  consequence  of  this 
happy  invention,  a  new  and  almost  boundless  field 
of  research  was  opened  to  astronomers.  Galileo 
was  born  at  Florence,  about  a.  d.  1561,  became 
kthcmatical  professor  in  the  University  of  Pisa  m 
1589,  and  in  that  of  Padua  in  1592.  About  the 
year  1609,  the  intelligence  first  reached  him,  that 
a  Dutch  optician,  named  Metius,  had  contrived  a 
method  of  fixing  two  glasses  in  such  a  position  as 
greatly  to  magnify  objects  seen  through  them.  This 
hint  was  sullicient  to  fire  the  genius,  and  arouse  the 
enerfpes  of  Galileo,  who  commenced  a  series  of 
experiments  on  lenses  variously  combined,  till  he 

•  Playfair's  Seeond  lliw.  p.  ST. 
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happily  discovered  that  most  important  of  all  astro- 
nomical instruments— the  telescojte*  Aided  by  his 
own  inventive  genius  alone,  lie  constructed  a  tele- 
scope formed  of  two  lenses,  (that  nearest  to  the  ob- 
ject, convex  ;  and  that  placed  near  the  eye,  cottcave,] 
which  possessed  a  ]K)wer  of  magnifying  thirty-two 
times  beyond  that  of  the  nuked  eye.  Having  first 
tried  the  eflfect  of  this  instrument  nn  terrestrial  ob- 
jects, he  next  applied  it  to  the  heavens;  and  was 
amply  rewarded  by  a  series  of  the  most  astonishing 
discoveries.  A  brief  outline  of  these,  is  all  that  can 
now  be  attempted:  but  their  general  result,  in  spite 
of  all  the  bigotry  of  superstition,  and  all  the  terran 
of  tlic  Inquisition,  was,  the  utter  suhversioii  of  the 
Ptolemaic,  Mu\  the  absolute  demonstration  of  the 
CoperfiicaH  system. 

276.  (1.)  The  moon  was  first  subjected  to  atten- 
tive observation,  on  whose  surface  were  perceived 
numerous  inequalities,  which  led  Galileo  to  the  con- 
clusion that  this  secondary  planet  resembles  l)w 
earth,  being  divided  into  continents  and  oceans,  lod 
interspersed  with  mountains,  lakes,  and  rivers.  The 
accurate  delineation  of  the  map  of  the  moon,  which 
he  was  thus  enabled  to  make,  greatly  assisted  in 
determining  the  time  of  its  diurnal  revolution,  amf 
in  explaining  many  other  curious  phsnomena 
respecting  it. 

(2.)  The  fixed  stars  next  engaged  hi«  attention, 
and  the  delight  of  this  p)iiloso))hcr  may  he  mon 


*  Some  farther  [UTticularN  rciipcctnig  tlic  hiktor;  of  ihii  inro** 
lioD,  and  tt«  Kuccevsive  stage*  of  improvement,  will  be  fotiod  in 
■  iubir<|uent  serlton,  undttr  tlie  head  otoptie*.   (|  3tB.) 
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easily  conceived  than  described,  at  finding  that  mul- 
titudes of  these  distant  luminaries  were  then,  for 
the  first  time,  brought  within  the  sphere  of  human 
vision,  on  which  the  eye  of  man  had  never  before 
rested,  and  which  were  not  previously  known  to 
exist ;  yet  even  /le  had  no  conception  of  the  far 
greater  multitudes  to  be  discovered  by  more  power- 
fid  iiutrumcnts,  and  aHbrding  the  most  overwhelm- 
ing conception  of  the  magnitude,  the  immensity  of 
the  universe. 

(3.)  The  phases  of  Venus,  resembling  those 
exhibited  by  the  moon,  had  been  conjectured  by 
Copernicus  as  highly  probable  phoenomena,  but  were 
fully  demonstrated  by  the  telescopic  obscrrations  of 
Galileo. 

(4.)  Some  of  the  satellites  of  Jupiter  were  next 
discovered  by  this  illustrious  astronomer.  When 
three  of  these  were  first  seen  by  him  near  the  body 
of  the  primary  planet,  he  took  them  for  fixed  stars ; 
but  perceiving,  by  oft-repeated  and  long-continued 
observations,  that  they  always  accompanied  Jupiter 
in  his  revolution,  and  constantly  changed  their  places 
with  reference  to  each  other,  as  well  as  in  relation 
to  their  primary,  he  concluded  that  they  were  really 
moons.  This  conclusion  received  further  confirma- 
tion and  proof  by  observnug  their  eclipses,  their 
periods  of  conjunctions  and  opposition,  their  pe- 
riodical revolutions,  and  many  similar  pharnomena. 

(5.)  \ATien  contemplating  the  planet  Saturn,  with 
the  aid  of  his  newly  invented  telescope,  Galileo  was 
struck  with  the  singularity  of  its  appearance.  It 
secmwl  to  him  like  three  luminous  globes,  the  larger 
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in  the  middle,  and  a  smaller  on  either  side.  I^ 
observations  were  continued,  till  he  found  tlie  two 
lestcr  globes  dbappcflr,  and  the  planet  looked  single 
and  circular,  like  the  rest  of  the  planetary  bodies. 
This  was  the  only  explanation  this  philosopher  could 
then  give  of  the  well-known  phtenomcna  of  Saturn's 
ring,  the  complete  discovery  of  which  was  reserTed_ 
for  future  astronomers. 

(fl.)  Gahleo  discovered  witli  his  telescope  son^ 
dark  spot5  on  the  sun's  diiik,  by  the  attentive  obserra- 
don  of  which  he  was  enabled  not  only  to  prove  that 
that  luminary  revolves  on  its  axi»,  but  with  some 
degree  of  accuracy  to  determine  the  time  of  ^H 
rovolution.  ^^ 

(7.)  Above  all,  to  Galileo  wc  arc  indebted  for  the 
complete  demonstration  of  the  true  solar  system; 
since  he  fully  proved,  by  a  multitude  of  observatiooi 
on  the  orbits  and  revolutions  of  the  planets,  tfae^^ 
common  relation  to  the  sun ;  and  thus  establi^he^^^ 
on  an  immoveable  basis,  the  true  theory  of  the 
heavens. 

277.   This  brilliant  assemblage  of  astronomii 
discoveries  was  first  made  public  about  a.  d.  1613, 
"  Dialogues  on  the  System  of  the  World,"  wl 
contained  a  full  cxpoation  of  the  evidence  of 
earth's  motion,  and  placed  the  errors  of  the 
in  striking  contrast  with  the  discoveries  of  the  ni 
philosophy.    This  work  was  written  with  sinf 
perspicuity  of  reasoning,  and  true  eloquence, 
was  read  by  scientific  men  with  an  enthusiasm 
delight  little  inferior  to  that  which  iti  iUustrioi 
author  had  experienced  in  the  discoveries  themseire). 
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But  the  slate  of  society  was  not  a»  yet  sufficiently 
aclranceJ  to  admit  of  the  unrestricted  investigation 
of  truth :  and  a  very  short  time  elapsed  from  the 
publication  of  the  work  containing  these  important 
developments,  before  its  unfortunate  author  found  to 
his  cost  the  truth  of  this  remark. 

The  history  of  tin;  persecutions  endured  by  this 
great  philosopher  through  a  long  series  of  years,  on 
account  of  his  defence  and  practical  demonstration 
of  the  Copernican  system,  forms  a  melancholy  and 
most  disgraceful  page  in  the  annals  of  science.  The 
Jesuits,  the  prelates  and  cardinals  of  the  Churcli  of 
Rome,  with  the  pontifl'  at  tlicir  hcjul,  alarmed  at  the 
progress  which  this  new  species  of  heresy  was 
making,  cit^-d  Galileo  before  the  Court  of  Inqui- 
sition,  and  there  bound  him  by  solemn  oath  to  ab- 
jure his  errors,  and  subscribe  a  written  avowal  of 
his  belief  in  the  Ptolemaic  system,  which  ho  had 
proved  to  be  false ;  nt  the  same  time  pledging  him- 
self never  to  publish  any  thing  in  future  contrary  to 
the  doctrine  of  the  holy  Iloman  church  on  this  sub- 
ject.*   To  this,  aft«r  a  tedious  imprisonment,  he 


*  "  G&lileo  was  twice  brought  before  llie  Inquisition.  The 
first  time,  a  council  of  seveii  cardinal*  pronounced  &  (enlpnce, 
which,  for  the  snVe  of  thoic  dinpoxFd  to  beliere  lliai  power  can 
•ubdue  irulh.  ought  ofver  to  be  forgoitet)— '  That  to  mainlain 
tbe  sun  to  be  irooioveable,  and  without  local  motian  in  tlie  centre 
oftlie  world,  lit  an  abnurtl  propoitition,  faUe  in  philoituphy,  here- 
tical  in  religion,  and  contrary  to  thett^itimonyof  icripturc.  Tlist 
it  it  equally  absurd  ax\t\  false  in  pliilotoptiy  to  ns«crt  that  the 
earth  ii  not  Imniavcablc  in  the  centre  of  the  ivorld  ;  nnd,  con- 
sidered theologically,  equally  erroneous  and  heretical."— Vide 
ttcond  Dits.  p.  91. 
BB  2 


reluctantly  asBented ;  but  soon  after,  havm_ 
his  liberty,  committed  a  yet  heavier  offence 
publication  of  a  third  dialogue,  in  which  lie  venture 
not  only  to  ridicule  the  advocates  of  tlic  Ptolemaic 
philosophy,  (not  sparing  even  Aristotle  himKclf,)  but 
also  adduced  additional  facts  in  proof  of  the  true 
theory.  This  crime  could  not  he  forgiven.  He  wm 
again  immured  in  the  dungeons  of  the  Inquisition, 
about  A.D.  1634,  and  his  heretical  books  were  pub- 
licly burnt.  Thus  was  this  venerable  philosopher, 
in  his  old  age,  Imra-ssed  and  worn  out  with  perpetual 
citations,  and  hardships  of  various  kinds,  till  dcnth 
terminated  his  sufferings,  and  covered  his  perse- 
cutors with  perpetual  infamy.  In  1639,  he  becamr 
blind ;  and  died  in  the  incinity  of  Florence,  on  the 
8th  of  January,  lti42,  in  the  seventy-eighth  year  ot 
his  age. 

278.  Des  Cartes,  whose  name  is  associated  with 
almost  every  department  of  physical  and  intellectual 
science,  was  a  contemporary  of  Galileo  ;  and,  being 
Imppily  placed  more  out  of  the  reach  of  the  papil 
hierarchy,  could  pursue  his  philosophical  investi- 
gations with  less  interruption.  In  astronomy,  he  is 
chiefly  celebrated  for  his  application  of  a  high  degxtt 
of  mathematical  science  to  estimate  the  raotions  and 
measure  the  distances  of  the  heavenly  bodies.  "  He 
has  the  merit,"  says  Playfair,  "  of  being  the  6rst  who 
undertook  to  give  an  explanation  of  the  celestial 
motions  on  the  principles  of  geometry,"  or  who 
formed  the  great  and  truly  philosophical  conception 
of  reducing  all  the  phaenomena  of  the  universe  to 
the  same  law.     Kepler  had  suggested  the  idea  ai 
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a  matter  of  conjecture ;  but  Des  Cartes  furnished  a 
soIuttoD  of  the  problem."  But  this  great  philosopher 
was  too  much  given  to  theory  and  speculation  to 
follow  the  sober  track  of  experimental  science.  His 
imagination  delighted  to  rove  at  large  amidst  tlie 
immensity  of  the  universe.  Borne  along  "by  an 
ungovcrued  fancy,  he  dreamt  of  vortices  and  whirl- 
pools in  the  boundless  regions  of  space,  far  beyond 
the  reach  of  human  observation,  amidst  which  other 
J^tems  and  worlds  ^vere  perpetually  performing 
their  grand  revolutions,  all  of  which  were  subject 
to  the  same  general  law,  and  kept  in  their  due 
places  by  the  nice  adjustment  of  the  centrifugal 
and  centripetal  forces,  which  regulated  the  move- 
ments of  the  bodies  attached  to  our  own  solar  system. 
This  theory  is  a  proof  of  the  inventive  genius  and 
boundless  imagination  of  its  author ;  but  it  is  rather 
to  be  remembered  among  the  magnificent  specula- 
tions of  human  genius,  than  the  discoveries  of  phy- 
sicul  science. 

279.  GASSKNor,  who  was  also  a  native  of  France, 
and  flourished  at  the  iiame  period  with  Galileo  and 
Des  Cartes,  pursue<l  a  more  safe,  though  s  less 
brilliant  track.  He  was  content  with  furnishing 
additional  evidence  derived  from  the  most  careful 
and  accurate  observations  of  the  truth  of  the  Co- 
pemican  system.  In  the  annals  of  astronomical 
science,  he  is  chiefly  distinguished  as  the  first  indi- 
vidual who  ever  witnessed  the  comparatively  rare 
phtenomenon  of  the  transit  of  Mercury  over  the 
sun's  disk.  This  phtenomenon,  which  Kepler  had 
predicted,  but  did  not  hvc  to  sec,  took  place  in  1631, 
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ond  was  minutely  observed  and  described  by  Gas- 
sendi.  A  tsimilar  transit  of  Venus  was  »cen,  for  tba 
first  time,  by  Horrox,  a  young  English  astronomer, 
in  1639,  wliosc  early  death  was  deeply  lamented  by 
the  aatronoraers  of  that  age,  as  an  irreparable  loss  to 
Bcience.  Gassendi  published,  at  Paris,  in  I6&4,  a 
valumc  richly  fraught  with  scientific  information, 
containing  the  lives  of  Purhach,  Regiomontanus,  G)- 
peruicus,  and  Tycho  Bratie :  ^MVi  after  the  com- 
pletion of  which  he  died,  in  the  sixty-third  year  of 
his  age. 

280.  He\t.i.ius  flourished  about  the  same  time  at 
Dantzic;  a  laborious  and  indefatigable  astronomer, 
who  is  most  remarkable  for  his  important  improrfr 
ments  in  astronomical  instruments,  his  minute  ob- 
servations on   the  solar  spots,  on  the  phases  atul 
spots  of  the  moon,  on  the  motions  of  comets,  and 
on  the  refraction  of  light,  as  it  is  seen  in  the  pheno- 
mena of  rainbows,  halos,  and  paraselenes,  with  many 
other    physical    appearances.       His     astronomical 
writings  were  exceedingly  numerous,  and  continue 
to  be  held  in  high  estimation.     With  this  celebrated 
Prussian  astronomer  may  be  associated  R]cciOLl,lui 
friend  and  corresjjondent,  who,  though  belongilg 
to  the  order  of  Jesuits,  was  no  enemy  to  science. 
This  industrious  astronomer  compiled  and  pubtished 
a  great  work,  similar  to  that  of  Ptolemy's,  entitled, 
"  The  New  Almagest  ;■*  in  the  execution  of  which 
he  was  greatly  assiste<l  by  his  learned  friend  and 
fellow-countryman   GrimaUli,  who  first  discOTcred 
the  wJiectioR  of  light— (fW#  hifn),  §  331.) 
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281.  HuYOENs  contributed  so  essentially,  during 
more  than  Haifa  century,  to  the  advancement  both 
of  the  abstract  and  practical  sciences,  that  he  may 
with  equal  propriety  be  classed  with  the  first  of 
mathematicians,  the  profoundest  of  astronomers, 
and  the  most  scientific  of  experimental  plulosopbers. 
Perhaps  his  more  important  discoveries  were  those 
which  relate  to  mechamcol  science,  which  will  form 
the  subject  of  a  future  section;  but,  in  the  mean 
time,  those  which  bear  upon  astrononucal  science 
must  not  be  overlooked. 

Though  the  telescope  had  been  discovered  nearly 
forty  years,  some  of  its  various  uses  were  but  little 
known,  till  Huygens  brought  liis  great  practical 
science  to  bear  on  this  important  instrument.  He 
not  only  constructed  telescopes  on  a  superior 
principle  to  any  before  known,  but  also  suggested 
the  combination  of  the  quadrant  with  the  telescope, 
and  invented  a  mieromfter  of  admirable  construction, 
which,  when  introduced  into  his  highly  improved 
telescopes,  enabled  lum  to  measure  distances  wholly 
imperceptible  to  the  naked  eye,  "  The  raiignifying 
powers  of  the  telescope  extend  into  a  line  that  which 
to  the  eye  seems  but  a  point ;  and  that  line  may,  by 
the  use  of  a  micrometer,  be  measured  to  so  minute 
a  space  as  a  second."     The  great  utility,  therefore. 
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of  this  iriTention,  soon  became  apparent  in  the 
increased  accuracy  and  certainty  with  which  the 
astronomer  was  enabled  to  measure  small  angles, 
and  to  calculate  the  parallaxes  and  distances  of  the 
heavenly  bodies.  But  the  principal  objects  to  which 
the  astronomical  investigations  of  Huygcns  appear 
to  hare  been  directed,  were  the  remarkable  pheno- 
mena exhibited  by  the  planet  Saturn.  The  result) 
of  his  observations  on  this  planet  were  publbhcd 
a  distinct  work,  entitled  "  Systema  Saturninum 

282.    The   imperfect   discovery  of  the   sin 
configuration  of  Saturn,  by  Galileo,  was  noticed  in 
the  last  section ;  but  Huygcns,  having  brought  tl^H 
telescope  to  a  higher  degree  of  perfection  by  1^^ 
niechnnical  science,  discovered  the  true  form  of  this 
planel.     He  clearly  perceived,  that  instead  of 
two  luminous  globes  which  GaUluo  imagined  to 
attached  to  this  planet,  he  was  surrounded  by  a  t 
luminous  belt  or  ring,  wliich,  being  seen  in  an  obli' 
direction  from  the  earth,  assumes  an  elliptical  form; 
and  that  when  this  belt  is  in  such  a  position  that 
edge  is  directed  towards  the  sun,  it  becomes  invi^ 
to  us,  because  a  sufhcicnt  number  of  the  solar  ra] 
ate  not  reflected  from  it  to  render  it  perceptible  at 
80  great  a  distance.    Galileo  hud  imaginad,  in  l^M^I 
that  he  saw  two  satellites  attiched  to  this  planCT^ 
but  afterwards  concluded,   from    their    renuunht^i 
stationary  nearly  three  years,  and  afterwards  b^H 
coming  invisible,  that  tliey  were  fixed  stars;  but 
Huygens.  by  the  aid  of  a  more  powerful  telescope, 
most  evidcnUy  discovered  one  of  these  secondary 
planets,  and  was  enabled  to  detcmune  its  periodical 


1 


CUAF.  lIlO 


I 


ASTKOHOMT. 


377 


revolation.  To  many  other  discoveries  of  this  great 
astronomer,  may  be  added  that  of  the  true  cause 
of  the  tides,  wliic)]  he  attributed  to  the  combined 
influence  of  the  sun  and  moon,  though  he  was 
unable  to  demonstrate  or  explain  the  fact.  After 
a  long  life  most  industriously  employed  in  scientific 
researches,  this  illustrious  philosopher  died  in  his 
native  city,  a.  d.  1G95. 

283.  Cassini  the  elder,  flourished  at  Paris  towards 
the  close  of  the  seventeenth  century.  He  was  born 
at  Piedmont,  A.  d.  1635,  and  made  so  great  pro- 
ficiency in  mathematical  science  in  early  life,  as  in 
his  fifteenth  year  to  be  appointed,  by  the  Senate  of 
Bologna,  professor  of  mathematics  in  the  university 
of  that  city.  In  the  following  year  he  made  many 
important  observations  on  a  comet  then  visible, 
which  added  greatly  to  his  celebrity  as  an  astronomer. 
A  few  years  afterwards,  he  distinguished  himself  still 
more  in  this  department  of  science,  by  the  accurate 
determination  of  a  meridian  line  for  the  newly- 
erected  cathedral  at  Bologna,  and  by  liis  calculation 
of  astronomical  tables  relative  to  the  revolutions  of 
Jupiter's  sateUites  and  the  periods  of  their  obscura- 
tion. These  laborious  undertakings  attracted  the 
attention  and  admiration  of  all  Eurojw,  and  procured 
for  him  the  appointment  of  Astronomer  Royal  in  the 
Observatory  of  Paris,  a  station  held  by  himself  and 
his  son  during  more  than  half  a  century.  Here  his 
opportunities  for  minute  observation  being  greatly 
multiplied,  he  made  many  valuable  discoveries,  par- 
ticularly that  of  four  additional  satellites  of  Saturn, 
which,  reckoned  in    the   order  of  their  respective 
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distances,  are,  tfao  first,  second,  third,  and  fifth— 

the  fourth    having  been  prenously  discovered    by 

Huygem.      He  also  diKcovered  and  demonstrated^ 

the  rotation  of  Mors  and  Jnpiter  on  their  axes,  bjf 

means  of  spots  perceived  on  their  disks.     Nor  does 

it  reflect  less  credit  on  the  genius  and  industry  of 

this  great  astronomer,  that   he  succeeded    in  the 

solution  of  a  problem  relative  to  elliptic  curves,  which 

even  the  great  Kepler  hod  left  undetermined. 

his  latter  years,  Cassini  prosecuted  the  work  wl 

had  been  commenced  by  the  AbM  Picard,  a  Frendl^ 

astronomer  of  no  mean  reputation,  who  had  nude 

considerable    progress   towards   measuring  an 

of  the  heavens  between  Amiens,  in   Picardy,  ar 

Alatvoisinc,  for   the    purpose  of  accomplishing  aa* 

object  in  which  the  ancient  astronomers  had  failsd— 

that  of  determining  the  exact  magnitude  of  the  ei 

The  elder  Caj»ini  died  at  Paris,  a.  d.  1712,  and 

succeeded  by  his  son,  who  had  greatly  assbted 

in  his  astronomical  researches. 

284.    Hating  alluded  to  the  astronomical  taU« 
of  Cnssini,  relative  to  the  satellites  of  Jupiter, 
may  be  proper  to  introduce  here  an  important 
covery  to  which  they  led,  soon  after  their  publicadt 
RoBMER,  a  Danish  astronomer,  perceived  a  slight 
disiigreement  between  the  times  in  which  the  edipset  I 
of  the  first  of  these  satellites  should  take  place,  as 
laid  down  in  Cassini's  Tables,  and  that  of  the  actual] 
phenomenon.     After  long  attempting  in  raiu  tttO 
account  for  this  discrepancy,  he  first  conjectured,] 
and   afterwards    fully   demonstrated,   that    it 
oocusioncd  by  the  time  which  a  ray  of  light  occu| 
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in  traversing  the  earth's  orbit ;  for  the  obscuration 
begins  sooner  when  the  earth  is  in  that  part  of  ita 
orbit  nearest  to  the  planet,  and  later  when  at  its 
greatest  distance.  By  this  important  discovery,  a 
rule  was  obtained  for  the  exact  measurement  of  the 
velocity  of  light. 

S83.  Several  continental  astronomers,  who  flou- 
mhed  during  the  period  under  review,  have  h<wn 
enumerated ;  but  there  were  also  Bome  English 
astronomers  (exclusive  of  Sir  Isaac  Newton),  who 
pursued  the  same  track  witJi  scarcely  inferior  Huccess. 
Out  of  many  distinguished  members  of  the  Royal 
Society  of  London,  wlio  might  be  mentioned,  three 
will  be  selected  on  account  of  their  specific  dis- 
coveries in  astronomy. 

(I.)  Hook,  a  native  of  Freshwater,  in  the  Isle  of 
Wight,  was  one  of  the  earliest  members  of  the 
Royal  Society,  and  lectured  on  astronomy  in 
Gresham  College.  "  Wc  are  indebted  to  him," 
says  Bossut,  "  for  the  first  idea  of  the  system  of 
universal  gravitation ;  but  with  him  it  was  rather 
an  hypothesis  than  an  ascertained  fact."  He  con- 
jectured that  the  celestial  bodies  not  only  are 
attracted  towards  their  common  centre,  but  also 
are  mutually  attracted  towards  each  other ;  that,  if 
left  to  themselves  when  in  motion,  they  would  con- 
tinue to  move  in  a  rectilineal  direction ;  and  that 
the  power  of  attraction  is  greater  or  less,  in  pro- 
portion to  the  relative  distances  of  bodies.  It  was, 
however,  one  thing  to  conjecture  from  appearances 
the  possibility  or  even  the  probabiUty  of  these  facts, 
and  another  to  demonstrate  them,  and  discover  the 
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law  by  which  they  are  regulated.      Thia  honov 
belongs  exclusively  to  the  illustrious  Newton. 

(2.)  Flasistked  was  born  in  an  obscure  Tills 
of  Dorbyshire,  about  a.  d.  1646.  When  the  Royi 
Obsen-atory  was  built  at  Greenwich  by  Charles  11., 
he  was  appointed  to  superintend  it ;  and  no  appoint- 
ment could  have  been  more  con^^cniul  to  his  taste 
and  pursuits.  During  his  residence  there,  he  mode 
an  immense  number  of  astronomical  observations, 
the  results  of  which  were  occasionally  communicated 
to  the  Royal  Society,  and  first  published  in  thwr 
Philosophical  Transactions ;  but  afterwards  collected 
into  a  volume,  and  published  Ee])aratcly,  under  tlif 
title  of"  Historia  Coelestis."  To  these  were  added 
valuable  prolegomena,  containing  much  scientific 
information,  relative  to  the  most  recent  astronomical 
discoveries.  But  the  investigation  which  reflects 
most  credit  on  the  science  and  industry  of  Flamstecd, 
by  which  he  rendered  a  most  important  service  to 
astronomy,  was,  bis  eidarged  catalogue  of  the  fixed 
stars  visible  in  the  northern  hemUphere,  whidi 
amounted  to  nearly  3000;  a  far  greater  number 
than  had  been  before  discovered,  and,  in  many  re- 
spects, far  superior  to  that  which  had  been  collected, 
a  few  years  before,  by  Hevelius. 

(3.)  But  it  was  not  sufficient,  that  the  number  and 
positions  of  the  titars  which  illumine  our  northfrn 
climes  should  be  accurately  determined:  scientific 
men  felt  it  to  be  an  object  of  great  importance,  that 
similar  observations  should  be  made  with  respect  to 
the  gonOiern  hemisphere,  llalley,  then  a  youth  of 
about  twenty  years  of  age,  undertook  and  executed 
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this  task.  In  1076,  be  proceeded  to  the  island  of 
St.  Helena,  the  place  on  which  he  had  fixed  for  the 
prosecution  of  his  astronomical  researches.  During 
bis  residence  on  that  island,  he  made  as  complete 
a  catalogue  of  the  ftxcd  stars  visible  in  that  climate, 
as  wiLs  tlicQ  practicable,  and  grouped  tliem  into 
imaginary  constellations,  as  they  were  delineated  on 
tbe  celestial  globe  ; — "  thus,"  says  Bossut,  "  having 
added  a  new  continent  to  the  vast  regions  of  astro- 
nomy." During  his  voyage,  this  youthful  astronomer 
had  the  great  satisfaction  of  observing  that  unusual 
phacnomenon — the  transit  of  Mercury  over  the  sun's 
disc,  on  the  3d  of  November,  1677,  the  fourth  time 
it  had  occurred  since  the  invention  of  the  telescope. 
Tlircc  years  after  his  return  from  St.  Helena,  when 
crossing  the  English  channel,  on  his  way  from 
Dantzic,  he  hud  the  gratification  of  discovering^  at 
its  first  appearance,  the  celebrated  comet  of  1680, 
which,  on  its  nearer  approach  to  the  earth,  spread 
terror  and  dismay  throughout  Europe. 

To  the  .ibove  list  of  astronomers,  who  flourished 
towards  the  end  of  the  seventeenth  century,  many 
other  distinguished  names  might  be  added,  particu- 
larly those  of  the  two  Hcrnouillis,  Richer,  and  the 
younger  Casaini ;  but  as  most  of  these  chiefly  flou- 
rished after  a  new  and  prodigious  light  had  been 
poured  upon  the  science  by  the  genius  of  Newton; 
and  since  the  principal  facts  of  their  scientific  his- 
tory are  necessarily  interwoven  with  those  of  our 
great  philosopher,  it  will  be  sufficient  to  notice  them 
incidentally. 
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Section  IV. 


ON  THB  ASmONOMICAL  DISCOVERIES  OF  SIE  ISAAC 
NEWTON. 

286.  Mast  of  tlw  grcat<»t  events  in  the  history 
of  mankind  appear  to  have  originated  in  compai 
tively  trifling  causes.  Such  were  the  circumstano 
which  led  to  the  discovery  of  the  great  iaw  offrnf" 
mtaiion  :  a  discovery,  which  has  rendered  the  nanu 
and  memory  of  Newton  immortal.  Previously 
the  recital  of  these,  it  may  not  he  irrelevant  to  advci 
to  the  advances  wliich  )iad  been  made  in  precedi: 
agcs>  towards  this  most  important  dii«covery. 
principle  of  gravity  had  been  conjectured  and  hj 
thetically  asserted  by  some  of  the  ancient  phi! 
sophers.  P)'thajroras  is  said  to  have  taught 
disciples,  that  "  the  gravity  of  a  planet,  (thoi 
it  is  doubtful  in  what  sense  the  term  is  emplo 
is  four  times  that  of  another  at  twice  the  distan 
Annxagoras,  (according  to  the  statement  of  IH 
genes  Lacrtius,)  licld  that  "  the  heavens  are  kept  R 
their  place,  by  the  rapidity  of  their  revolution, 
would  fall  down,  if  that  rapidity  of  motion  were 
cease;"  a  conclusion  to  which  he  was  probably 
not  by  any  distinct  conception  of  the  centripetal 
centrifugal  forces,  but  merely  by  an  attentive  obser- 
vation of  natural  phenomena.  Plutarch,  in  some  of 
his  philosophical  writint^s,  hazards  a  conjecture  that 
"  the  moon  is  kept  from  falling  out  of  its  orbit,  by 
the  rapidity  of  her  motion,  just  as  a  stone  whirled 
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I  round  in  a  sUtig,  h  prevented  by  the  same  cause 
I  from  falljtig  to  the  groumt."  Lucretius,  in  his  cele- 
brated philosophical  poem  on  the  "  Nature  of 
Things,"  asserts,  that  "  the  atoms  of  which  the 
universe  is  composed,  would  long  ere  now  have 
united  in  the  centre  of  the  system,  if  it  had  not  been 
so  infinite  as  to  have  no  centre."  These  are  the 
chief,  if  not  the  only,  notices  found  in  the  writings 
of  the  ancient;;,  respecting  the  action  of  gravity  on 
the  celestial  bodies,  which  are  but  to  be  accounted 
the  reveries  of  ingenious  men,  not  in  possession  of 

(data  on  which  to  found  any  conclusive  reasonings. 
287.  Advancing  to  tlie  period  under  review,  it 
will  be  found,  that  several  important  steps  had  been 
taken  towards  the  discovery  of  the  law  of  gravi- 

Itation,  before  the  time  of  Newton.  Cojiernicus 
asserts,  in  his  treatise  on  the  "  Celeslial  Itevola- 
HoHs"  that,  in  his  opinion,  gravity  is  nothing  but 
the  natural  appetency  of  the  parts  of  the  earth  to 

(each  other,  given  by  the  providence  of  the  Supreme 
Being,  that  by  uniting  together,  they  may  assume 
Uic  form  of  a  globe ;"  and  he  adds  a  conjecture, 
that  '*  this  same  afibction  belongs  to  the  sun,  the 
moon,  the  planets,  and  the  fixed  stars,  all  of  which 
are  also  spherical."  Kepler,  in  his  celebrated  work  on 
I  the  planet  Mars,  fakes  a  yet  more  important  step 
towards  the  discovery  of  the  great  fact  in  question ; 
for  he  there  treats  of  "  gratity,  as  acting  5'om 
planet  to  planet,  and  particularly  from  the  earth 
to  the  moon."  Yet,  with  all  this,  he  does  not  ap- 
pear to   have    so   much   as   conjectured,  that  the 
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Section  IV. 


ON  TBB  ASTROKOMICAL  DISCDTERrES  OP  SIR  ISAAC 
NEWTON. 

286.  Many  of  the  greatest  events  in  the  histor 
of  mankind  appear  to  have  originated  in  .oom| 
tivcly  trifling  causes.  Such  were  the  circumstar 
which  led  to  the  discovery  of  the  great  iaw  uff 
ritatJon  ;  a  discover)-,  which  has  rendered  the  nan 
and  memory  of  Newton  immortal.  Prcviourfy 
tlic  recital  of  these,  it  may  not  he  irrelevant  to  adve 
to  the  advances  which  had  been  made  in  prccedii 
ages,  towards  this  most  important  discovery, 
principle  of  gravity  liad  been  coujcctured  and  hj 
thetically  asserted  hy  some  of  the  ancient  pli 
sophers.  Pythagoras  is  said  to  have  taught 
disciples,  that  "  thu  gravity  of  a  planet,  (thou 
it  is  douhtful  in  what  sense  the  term  is  emplo) 
is  four  times  that  of  another  at  twice  the  distanc 
Anaxagoras,  (according  to  the  statement  of 
genes  Laertius,)  held  that  "  the  heavens  are  kept  in 
their  place,  by  the  rapidity  of  their  revolution,  and 
would  fall  down,  if  that  rapidity  of  motion  were  to 
cease  ;"  a  conclusion  to  which  he  was  prolublT  led, 
not  by  any  distinct  conception  of  the  centripetal  and  ■ 
centrifiigal  forces,  but  merely  hy  an  attentive  obser-  ' 
ration  of  natural  phatnoincna.  Plutarch,  in  some  of 
Iiis  philoHophival  writings,  hazards  a  conjecture  that 
"  the  moon  is  kept  from  falling  out  of  its  orbit,  by 
the  rapidity  of  her  motion,  just  as  a  stone  whirled 
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was  yet  no  more  than  a  conjecture,  of  the  truth  or 
falsehood  of  which,  the  measurements  and  reasonings 
of  geometry  could  alone  determine-* 

288.  The  apparently  fortuitous  circumstances, 
which  led  to  the  train  of  investigations  terminating 
in  this  brilliant  discovery,  are  thus  descrihed  by  one 
of  the  biographers  and  an  intimate  friend  of  the 
great  astronomer.  Having  retired  for  a  short  time 
from  Cambridge,  on  account  of  the  plaj^ne  of  1665, 
he  wag  sitting  alone  in  hiH  garden,  and  began  to 
speculate  on  the  power  of  gravity.  This  power,  he 
reflected,  ia  not  sensibly  diminished  ut  the  greatest 
elevation  from  the  earth,  as  on  the  summits  of 
the  loftiest  edifices,  or  the  highest  mountaitis ;  it 
mtist,  therefore.extend  farther  than  is  generally  sup- 
posed. Why  not  as  high  as  the  moon  ?  and,  if  so, 
her  motion  must  bcaftectcdby  it, — will  this  account 
for  her  revolution  and  orbit  ?  If  to  the  moon,  why 
not  to  the  planets,  and  the  whole  solar  system  ?  and, 
if  so,  will  this  explain  their  motions  round  the  sun  ? 
Following  up  this  train  of  thought,  by  laborious 
mathematical  calculations,  he  found,  on  comparing 
the  relative  di:«tances  of  the  several  planets  from  the 
sun,  that  if  any  power,  like  that  of  gravity,  retained 
theni  in  their  courses,  it  must  decrease  in  the  dupli- 
cate ratio  of  the  increase  of  their  distances.  But 
being  impressed  with  the  idea  which  then  generally 
prevaile<l,  that  the  orbits  of  the  planets  were  con- 
centric circles,  he  found  that  bis  calculations  did 
not  exactly  correspond  with  what  he  then  supposed 

•  maffair'*  Second  Diweti.  uitupii,  p.  tt6 — 69. 
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to  be  the  truth.  Discouraged  by  this  difficulty, 
he  was  on  the  point  of  abandoning  altogether  has 
train  of  speculations,  as  merely  hypothetical  and 
fallacious ;  or,  at  least,  he  felt  anxious  to  disoOTer 
some  other  force,  which,  combining  with  that  of 
gravity,  might  explain  the  supposed  phsenomeDS. 
But,  happily,  baring  been  lod  to  the  discovery,  by 
other  in<(Qiries,  that  the  motion  of  tlie  earth  is  el&p- 
tical  and  not  circular,  a  new  light  seemed  to 
break  in  upon  his  mind ;  he  saw  at  once  the  coo- 
iiexion  between  tliis  discovery  and  his  former  re- 
searches into  the  operation  of  the  law  of  gjaxitf 
renewed  and  pnrsued  those  researches  more 
oDsly,  accompanied  with  accurate  mathem. 
calculations ;  nor  stayed  in  his  progress,  till 
arrived  at  the  important  results  developed  in 
celebrated  "  Principia."  "  This  important 
tisc,"  says  Pembcrtou,  "  full  of  such  a  variety  of  p 
found  inventions,  was  composed  by  Newton  froDi 
scarcely  any  other  materials  than  a  few  propo« 
previously  established  by  himself,  relative  to 
motions  of  the  primary  planets,  in  the  space  of 
year  and  u  half."*  The  publication  of  this  work,  in 
Ifi87,  marks  a  great  tera  in  the  history  of  bmnao 
knowledge,  and  speedily  effected  a  complete  revolB- 
tion  in  the  philoMtphical  opinions  and  pursuits  of 
mankind ;  withdrn^ving  them  from  the  vortk^s 
of  the  Cartesian  philosophy,  to  investigate  the  laws 
of  matter  and  motion,  as  exemplified  in  the  entire 
system  of  nature.  .^m 

*  Vide  Peroberton's  View  <>f  Sir  tuac  NewtMi'a  PhibMpt^^ 
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289.  The  great  excellency  of  the  Newtoninn  phi- 
losophy, (for  fluch  it  may  be  most  fitly  designated,) 
consists  in  the  solid  basis  of  mathematical  demon- 
stration on  which  its  fundamental  principles  rest, 
and  the  innumerable  physical  proofs  by  which  they 
are  illustrated  and  confirmed.  The  great  fact  of  the 
mutual  attraction  of  bodies,  had  been  previously 
ascertained  ;  Kepler's  celebrated  laws,  and  Huygcns' 
mechanical  cxjjcriments,  had  gone  far  towards  deter- 
mining the  ratio  of  this  tendency ;  but  the  demon- 
stration of  the  exact  measure  of  the  centripetal  and 
centrifugal  forcesi,  and  the  phsuomcna  resulting 
from  them, — the  proof  that  the  law  of  grovitation 
perrades  the  whole  system  of  nature,  applying  alike 
to  the  mightiest  masses  and  the  minutest  particles 
of  which  it  is  composed, — the  accurate  delineation  of 
tlic  motions  and  orbits  of  the  hcaYcnly  bodies,  in  con- 
fonnity  with  this  gravitating  principle — all  these  are 
the  glory  of  the  new  philosophy  of  which  New- 
ton was  the  founder.  The  demonstration  of  this 
astonishing  fact  having  been  obtained  by  the  new 
method  of  analysis,  it  was  the  next  object  of  this  great 
practical  philosopher  to  determine  the  extent  of  this 
mysterious  law  of  nature,  by  the  most  careful  astro- 
nomical observations  and  to  prove  by  exjieriment,  that 
those  phsenomena  occurred  which  science  had  taught 
him  to  expect,  and  that  the  consequences  which  had 
been  anticipated,  really  followed  in  the  physical 
system.  On  the  principle  of  the  mutual  attraction 
of  the  heavenly  bodies,  all  those  irregularities,  or 
rather  inequalities,  of   moUon,  observable  in  the 

Cry  revolutions,  which   had   long    perplexed 
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astronomers,  were  satisfactorily  fxplftined  —  such  u 
the  iibration»  and  etection  of  the  moon — tiic  dhturh- 
tiff , forces,   mutiially  extrtcci  by  primary  ami    sc- 
conciury  planets — the  theory  of  the  titles — and,  above 
all,  the  jtrecexsioH  of  the  ff/utttoxes — with  many  other     I 
phaenomena,  which  now  constitute  the  chief  objects 
of  physical    mtrottomy.     Nor    wus  it  amon;;   thf 
least  of  the  discovcrits  resulting  from  the  demon- 
stration of  this  law,  that  the  true  cotffiguratioa  ef 
tlK  earth  was  ascertained,  and  some  diflicult  prob*     I 
lems  were  Kolved,  connected  with  that  fact ;    such 
as  the  cause  of  the  slower  vibration  of  the  pendulum, 
and  the  diminished  intensity  of  attraction,  at  the     , 
equator  than  at  the  poles.  ^H 

290.  But   perhaps  tht;  most  astonishing    consc^^ 
qucncc  of  the  discovery  of  the  law  of  gravitatioo.  , 
was,  that  it  enabled  the  astronomer  to  e:jtimatc-  thll|| 
maf^ituile  and  density  of  the  pUtnet*.     A  rule  of 
universal  application  whs  obtained,  which  was  briefly 
this  ;  "that  in  any  two  bodies  (their  distances  being 
the  same)  their  power  of  mutual  attraction  is  in 
proportion  to  the  quantity  of  matter  they 
tively  contain  ;  or,  in  other  words,  that  they  barei 
tendency    to  approach  each    other   with   velocit 
which  arc  inversely  as  their  quantities  of  uwtter. 
Applying  this  rule  first  to  the  moon,  a-s  the  nej 
of  the  planetary  bodies,  and  subsequently  to  those 
more  remote,  Newton  deduced,  from  an  accurate 
observation  of  their  distances  compared  with  their 
velocity  of  motion,  tlic  mean  density  of  each.    Eveg^| 
succeeding  year,   and  all  tlie  accumulated  facta  o^^ 
modem  science,  have  served   but  to  confirm  tbe 
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truth,  and  extend  the  application  of  these  incontro- 
vertible principles,  and  iit-igliten  our  admiration  of 
tlic  genius  and  science  of  their  inventor. 

201.  The  preceding  summary  of  the  astronomical 
researches  and  discoveries  of  our  great  philosopher, 
cannot  be  more  appropriately  concluded,  than  by  the 
following  brief  extract  from  another  valuable  work 
of  the  late  Professor  Playfair,  in  which  they  are  all 
happily  brought  to  bear  on  one  point,  and  their 
mutual  relation  is  distinctly  traced. 

"  Thu^  il  Is  found,  that  the  laws  of  motion  and 
the  general  properties  of  matter  are  the  same  in  the 
heavens  and  on  the  earth ;  that  the  elliptical  motions 
of  the  primary  and  secondary  planets ;  the  small 
deriations  from  those  motions,  whether  in  the  places 
of  the  planets  or  in  the  form  and  position  of  their 
orbitii ;  the  facts  which  concern  their  figures,  their 
rotation,  and  the  position  of  their  asis ;  and  lastly, 
the  oscillation  of  the  waters  which  surround  the 
earth,  are  all  explained  hy  one  jjrinc'tple, '  that  of  the 
mutual  gravitation  of  all  bodies,  with  forces  lUrccHy 
as  their  quantities  of  matter,  and  inversely  as  the 
f>t)uares  of  their  distances.'  The  existence  of  this 
force  was  not  assumed  us  an  hypothesis,  but  deduced 
OS  a  necessary  consequence  from  the  general  facts  or 
laws  discovered  by  Kepler.  We  have  thus  arrived 
at  the  knowledge  of  a  principle  which  pervades  all 
nature,  and  connects  together  the  most  distant 
regions  of  space,  as  well  as  the  most  remote  periods 
of  duration."* 


PUyfair's  OutlJoea  nf  Nat.  PhilM.  II.  p.  339. 
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II. 
DYNAMCS  AND  MECHANICS. 


Sect.  I. 


ON  THE  PROGRESS  OP  MECHANICAL  SCIENCE    DURING 
THB  81XTBENTH  CENTURY. 

292.  The  connexion  is  so  intimate  between 

the  practical  sciences,  that  it  might  reasonably  hat 

been  expected,  (and  facts  have  abundantly  ve 

that  expectation,)  that  the  lera  in  which  any  one ' 

these  has  remarkably  flourished,  would  be  cY 

tcrtzcd  by  a  proportionate  improvement  in  all 

rest.     It  was  scarcely  possible  that  such  brillij 

discoveries  should  have  been  made  in  astronomy,  i 

have  bceu  skctcticd  in  the  preceding  sections,  wit 

out  a  simultaneous  and  corresponding  progres 

in  all  the  departments  of  tnechanical  science, 

ther  it  be  regarded  in  tho  more  abstract  form  i 

dynamics,  or  in  the  practical  application  of  tl 

gcueral  principles  by  various  kinds  of  machine 

In  like  maimer,  we  are  prepared  to  expect  that 

same  individuals,  who  have  immortalized  their  names 

by  astronomical  researches  and  discoveries,  would 

be  those  who  occupy  a  prominent  place  in  other 

departments  of  physical  science,  and  c^ipccially  ta 

one  so  nearly  allied  as  ttwcfianirs.     That 
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distinct  conception  may  be  rormed,  by  tlie  juvenile 
reader,  of  the  two  great  divUions  of  modern  science, 
the  history  of  wliich  is  now  to  be  sketched,  during  a 
period  in  which  they  were  rapidly  progressive,  it 
may  not  he  improper  just  to  state  that  the  t«nn 
dynamics  is  employed  to  describe  that  branch  of 
physico-mathematical  science,  which  treats  abstract- 
edly of  tlie  laws  of  matter  and  motion ;  or,  in  other 
words,  wliich  teaches  the  doctrine  of  moving  Jorces  : 
mechanics  denotes  that  division  of  the  science  which 
reduces  to  practice  the  principles  of  dynamics,  and 
iUustrat4>s  them  by  experiment.  The  im'cntionii  of 
n>echanical  philosophy  serve  to  exhibit  the  manner 
in  which  the  moving  forces  act,  the  laws  by  which 
that  action  is  rcf^Iatcd,  and  the  effects  that  must 
necessarily  result  in  any  given  case  from  their  prac- 
tical application. 

203.  It  has  Wen  already  stated,  (^  93.)  that 
dynamics,  considered  as  a  science,  was  wholly  un* 
known  to  the  ancients.  Nor  did  any  material 
alteration  take  place  in  that  of  mechanics,  from  the 
arra  of  Achimedes,  to  the  middle  of  the  sixteenth 
century.  The  principles  laid  down  by  that  great 
practical  philosopher,  and  exemplified  by  his  stu- 
pendous machinery,  had  been  applied  to  various 
uses  by  a  few  scientific  men,  such  as  Gerbert,  Friar 
Bacon,  and  some  others,  who  lived,  at  distant  inters 
vals,  during  the  middle  ages.  But  no  new  discovery 
had  been  made, — no  new  theories  invented. — no  new 
problems  solved,  through  the  whole  of  tiiat  long 
series  o^  years.  The  first  who  can  be  said  to  haxk 
taken  a  single  step  in  advance,  was  Guido  Ubaldi, 
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mi  Italian  matticmatician,  who  published,  in  1577.  a 
treatise  on  "  Statics,"  in  which  he  carried  flomewhat 
farther  than  tlic  ancients  had  done,  the  problems 
relative  to  the  equilibrium  of  bodies,  by  combining 
the  pulley  and  lever,  shewing  their  mutual  relation 
and  the  principles  common  to  both.  Xext  in  the 
order  of  time  occurs  Stevinus,  a  Flemish  mathe- 
matician and  natural  philo^iopher,  who,  a  few  years 
after,  succeeded  in  establishing  some  important 
principles  with  reference  to  the  inclined  plane. 
Though  the  ancients  had  discovered  this  mechanical 
power,  tliey  were  comparatively  ignorant  of  its  na- 
ture and  properties ;  and  seem  to  have  hod  no  con- 
caption  of  the  important  advantages  which  modem 
science  had  derived  from  it.  Slevinus  was  the  first 
who  made  known  the  laws  of  equilibrium,  as  it 
respects  bodies  placed  on  the  inclined  plane,  by  ac- 
curately determining  the  power  requisite  to  sustain 
or  to  move  a  body  thus  situated  at  any  given  angle, 
or  in  any  degree  of  inclination.  The  reasonings  and 
experiments  by  which  he  arrived  at  this  useful  dis- 
covery arc  fully  developed  in  his  posthumous  works, 
which  were  collected  and  published  by  Albert  Girard, 
A.a  1634. 

21H.  The  theory  and  laws  of  motion  must  evtr 
form  an  important  branch  of  philosophical  investi- 
gation. Of  this  fundamental  branch  of  physical 
science,  the  philosophers  of  Greece  and  Rome,  as 
well  as  the  scienttlic  Arabians  of  the  middle  ages, 
were  almost  wholly  ignorant.  They  do  not  appear 
to  have  proceeded  further  than  tn  the  estimate  of 
uniform  motion,  which,  by  the  aid  of  matheniaticat 
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science,  they  were  able  to  determine  with  tolerable 
accuracy.  But  unacqiiainled  as  they  were  with 
the  great  cause  of  accelerated  or  relarded  motion, 
it  was  not  to  be  expected  that  they  could  estimate 
the  effects  resulting  from  that  unknown  and  mys- 
terious agency.  But  from  the  time  in  wliich  true 
philosophy  rcviv(;d  und(-r  the  auspiccK  of  such  men 
as  CopcrnicuB,  Kepler,  and  Galileo,  this  department 
of  mechanical  philosophy  began  to  be  cultivated 
with  distinguished  success.  A  memorable  and  highly 
important  revolution  was  effected  in  the  practical 
edences,  chiefly  by  the  inventive  genius  and  inde- 
fatigable labours  of  the  latter  of  these  great  philo- 
sophers. From  the  lera  in  which  (ialileo  flourislied, 
(which  wa-s  the  close  of  the  sixteenth  and  the  be- 
ginning of  the  seventeenth  centuries,)  the  combined 
application  of  geometrical  and  experimental  science, 
to  the  solution  of  natural  phatnomen.t,  may  be  dated. 

'295.  To  enumerate  all  the  valuable  discoveries 
of  this  great  practical  philosopher,  in  connexion 
with  this  science  of  mechanics,  would  far  exceed 
the  assigned  limits  of  the  present  work.  A  few  of 
the  more  important,  on  which  his  poathumous  fame 
chiefly  rests,  will  be  selected. 

(1.)  The  researehcs  of  Galileo,  in  conjunction 
with  those  of  Kepler,  led  to  the  discovery  of  the 
laws  of  unifomdy  accelerated  motion ;  a  discovery 
which  is  the  more  interesting  as  an  important  step 
towards  the  development  of  the  great  law  of  gravi- 
tation. The  great  law  established  by  Galileo  on 
this  subject  was,  that,  "  in  bodies  falling  freely,  that 
U,  having  no  force  acting  u^ran  them  but  that  of 
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gravity,  and,  consequently,  in  which  the  accelerated 
motion  is  unifonn,  "  fhe  tpaees  passed  over  are  at 
the  squares  of  Oieir  limes." 

(2.)  Nearly  allied  to  the  preceding  was  the  di*- 
covciy,  that  bodies  of  difierent  densities  fall  from 
the  same  height  in  rimeii  no  nearly  equal,  that  the 
difference  might  reasonably  be  ascribed  to  the  re- 
sistance of  the  air  alone,  and,  consequently,  that  in 
all  bodies  falling  freely,  "  tAc  incremmtx  of  velocity 
are  eqtuil  in  equal  iimesr  These  principles  were 
afterwards  applied  to  the  descent  of  bodies  on  in- 
clined planes,  and  other  cases  in  which  different 
forces  were  combined. 

(3.)  Hence  he  was  led  to  investigate  the  laws  of 
motion  as  applied  to  projectiles,  respecting  which 
he  demonstrated  that  the  path  described  by  a  heavy 
body,  projected  with  any  velocity  and  at  any  degree 
of  elevation,  must  be  a  parabolic  curve,  «nce  two 
forces  act  upon  it,  the  one  equable  along  the  line  of 
projection,  the  other  uniformly  accelerated  towards 
the  earth;  thus  proving  that  he  was  not  UMC- 
quainted  with  the  doctrines,  to  which,  in  modem 
times,  the  names  of  Composition  of  Forces,  and 
Virtual  Velocities,  have  been  given. 

(4.)  To  this  illustrious  philosopher  is  also  attri- 
bated  the  first  indistinct  conception  and  prardcal 
illustration  of  what  is  now  termed  "  the  law  qfeoo' 
tinuity,"  by  ^vhich  is  intended,  the  fact  so  fully 
established  by  modem  science,  that  all  changes  of 
motion  are  effected  gradually,  and  not  on  a  sudden; 
80  that  no  body  can  pass  from  one  tine  of  direction 
into  another,  without  describing  a  curve,  and  taking 
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m  its  motion  every  possible  direction  from  the  one 
to  the  other.  Tim  important  bearing  of  this  law, 
in  explaining  the  phsenomenn  of  deflecting  and 
central  forces,  renders  the  discovery,  however  im- 
pL-rfcctljr  made,  highly  interesting,  and  of  great 
value. 

(5.)  The  preceding  discoveries,  it  will  be  per- 
ceived, relate  to  dynamics  properly  so  called,  and 
comprehend  almost  the  entire  range  of  scientific 
investigations  connected  with  that  science.  One  or 
two  may  be  added,  which  are  purely  mechanical. 
In  a  treutise  on  "  Statics,"  published  by  Galileo, 
A.D.  1593,  he  fully  cstabhshod,  both  by  facts  and 
reasonings,  two  fundamental  laws  on  mechanics, 
viz.  that  "  /7wr  potcer  and  iveight  are  in  an  inverse 
ratio .""  and  that  "  what  is  gainatl  in  power  is  lost 
in  timer  These  facts,  simple  as  they  may  appear, 
led  to  the  train  of  scientific  discoveries  enumerated 
above,  relative  to  the  doctrine  of  moving  forces  in 
general. 

(G.)  Finally,  from  observing  attentively  the  vibra^ 
tiom  of  the  lamp^t  suspended  in  the  cathedral  of 
Pisa,  this  ingenious  philosopher  was  led  to  the  dis- 
coTcry,  that  "  //mt  mbration*  t^' a  pendulum,  whether 
moving  in  a  greater  or  less  area,  are  jyerforvted  in 
eqtud  times."  This  was  a  most  important  step 
taken  towards  the  accurate  measurement  of  tim^ 
on  which  account  some  have  ascribed  to  Galileo  the 
first  invention  of  chronometers  and  clocks.  The 
principle  on  which  tbcy  must  necessarily  be  con- 
structed, was  undoubtedly  discovered  by  him  ;  but 
its  mechanical  application  was  not  as  yet  discovered. 
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296.  It  iH  easy  to  conceive  how  the  ardour  of 
Galileo,  in  pursuing  this  train  of  inresti^tioiu, 
must  have  been  stimulateti  and  increased  by  the 
obvious  connexion  between  thera  and  the  then 
newly  discovered  system  of  astronomy.  For  though 
he  was  little  aware  of  their  extensive  application, 
yet  hiii  own  researches,  and  those  of  his  illustrious 
contemporary  Kepler,  sufficiently  proved  that  sadi 
a  relation  existed.  They  could  not  fail  to  perceive 
that  the  principles  they  had  mutually  established 
with  refercDoe  to  the  portions  of  matter  immediately 
mthin  th(-ir  obser\'ation,  might  also  serve  to  explain 
the  motions  of  the  heavenly  bodic-s.  Nor  could  they 
be  ignorant  of  the  fact,  though  as  yet  unable  fully 
to  demonstrate  it,  that  the  same  laws  which  regu- 
lated the  path  of  a  projectile,  would  account  for  the 
revolutions  of  the  planets  and  their  satellites  in  their 
several  orbits,  and  in  revolving  round  their  common 
centre. 

297.  This  rapid  sketch  of  the  progress  of  phy»ca! 
science  during  the  sixteenth  century  cannot  be  con> 
cludetl  without  adverting  to  one  of  the  most  Utustri- 
ous  philosophers  of  that  or  any  other  age ;  who,  if 
he  did  not,  like  those  enumerated  above,  employ 
himself  in  laborious  processes  and  profound  invcsti- 
gations  into  the  phenomena  of  nature,  yet  accom- 
plished more,  since  he  pointed  out  the  true  method 
of  philosophinng,  and  thus  prepared  the  way  for 
future  and  more  important  discoveries.  The  person- 
age referred  to  is  Lord  Bacon,  who  flourished  at  the 
close  of  this  century,  and  who  will  be  more  <listinctly 
noticed  under  the  head  of  "  intcUeclHai  pAitosopkg." 
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W    This  profound  p}iiIosopIicr,  conceiving  most  justly 
that  the  prtnci]Mil  sources  of  ignorance  and  error, 
I    or  rather  the  principal  hindrances  to  the  progress  of 
trm?  science,  were  the  neglect  of  proper  means  to 
enlarge  our  knowledge,  and  the  presumptuous  at- 
tempt to  theorise  and  speculate  beyond  the  power 
of  our  limited   faculties,  pointed  out  the  method 
which  alone  can  be  safely  pursued,  whether  in  phy- 
sical   or    intellectual    science,— that   of  proceeding 
cautiously,  step  by  step,  on  the  sure  basis  of  ex- 
periment, till  we  arrive  at  general  principles,  as  the 
result  of  our  inquiries  and  observations. 

The    great  principle   which    characterizes    the 
philosophy    of  Lord    Bacon,   to   which  he  himself 
rigidly  adhered  in  his  scientific  researches,  and  which 
Was    still    more  practically  regarded   by  Sir  Isaac 
Neivton,    was,  upon   no  consideration,  to  indulge 
conjectures  concerning  the  power*  and  properties 
and  laws  of  nature,  but  to  make  it  our  endeavour  to 
search  out  by  an  itidi/cttre  process  the  laws  by  which 
the  coiistitution  of  nature  is  regulated.     For  we  can 
only  argue  from  that  which  is  known  to  that  which 
IS  unknown.     The  qualities  of  bodies  become  known 
to    us  only  by  experiments;  nor  have  we  any  other 
way  of  finding  the  properties  of  bodies  beyond  the 
reach  of  actual  experiment,  than  by  drawing  con- 
clusions and  deductions  from  pbam<nnena  actually 
obsco'ed.      To  this  principle  of  physical  inveitigfr- 
tiou,  it  is  added,  as  a  needful  and  salutary  caution^ 
that  the  facrt«  from  which  such  conditions  are  drawn 
must    be  numerous,  and  ttut  due  regard  must  be 
pmd  to  objections  which  may  be  rai«cd  sgaintt ' 
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A  cursory  new  of  those  parts  of  Lord   Bacon's 
rsluablo  writings^  which  belong  to  the  department    j 
of  physical    science,  will  sufficiently  illustrate  the 
nature  and  use  of  these  fundamental  principles,  aud 
Justify  the  applicatiou  to  him  of  that  truly  honw^H 
able  distinction,  by  which  he  is  more  ennobled  ih^fl 
by  all  the  splendid  titles  affixed  to  his  name,  or  ih^ 
dignified  offices  he  sustained — Thk  Fathbk  of 

PERIMENTAl    PHILOSOPHY. 


Section  II. 

HISTOKT    OP    DYNAMICS    AND    MECHANICS    CONTISDI 
DUBING   TUE  SEVENTEBNTH   CENTURY. 

298.  ToRicELi.1,  the  pupil  of  Galileo,  (whose 
chiefly  rests  on  his  discovery  of  the  weight  of  air 
means  of  the  tube  which  still  bears  his  name,) 
tnbuted  also  to  the  advancement  of 
science,  by  his  minute  cxpcriracntii  and 
calculations  respecting  the  velocity  of  falling  bodi 
and  the  position  of  the  centre  of  gravity, 
results  of  his  observations  on  these  subjects  were 
communicated  to  the  public  in  his  well-known 
treatise,  "  De  Motu  gravium  naturalitcr  accele- 
rate." "To  this  ingenious  mau,"  says  I'iayfair, 
"  we  are  indebted  for  the  discovery  of  a  remarkable 
property  of  the  centre  of  gravity,  and  a  gtnai 
principle  of  great  utilit}',  with  respect  to  the  etpa- 
librium  of  bodies ;  which  is,  that  if  in  a  system  of 
bo^es,  the  centre  of  gravity  is  so  6xed  that  it  cas 
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neither  ascend  nor  ilescend,  those  bodies  will  remain 
ut  rcit.  Scarcely  is  there  a  principle  of  greater 
practical  utility  than  this  in  the  whole  range  of 
mechaiiicul  science." 

399.  The  next  important  step  towards  the  im- 
provement of  practical  mechanics  was  taken  by  the 
celebrated  Dcs  Cartes,  not  indeed  without  a  mixture 
of  error,  aa  is  usually  the  case  in  the  earliest  stages 
of  all  the  e.\perimcntal  sciences.  Setting  out  in  his 
researches  with  the  metaphysical  notion,  tliat  the 
same  quantity  of  absolute  matter  always  exists  in 
the  world,  he  applied  thin  principle,  which  is  partly 
true  and  partly  false,  to  the  several  cases  o^ friction, 
jtermsaion,  ond  colli«io?t;  and  concluded  that  it 
equally  applied  to  them  all,  in  all  possible  circum- 
stances. Tlic  coiicluaion  to  which  he  was  led,  by 
his  scientific  investigations  on  this  subject,  was,  tliat 
in  the  three  several  cases  of  a  body  impiu^ug  against 
another  at  rest,  or  moving  in  the  same  direction 
with  different  velocities,  or  moving  in  opposite  di- 
rections, the  result  would  be,  that  the  sum  of  the 
motions  after  such  collision,  would  bo  equal  to  the 
Slim  of  the  previous  motions.  This  conclusion  was 
just  with  regard  to  the  two  former,  but  it  is  con- 
trary to  fact  when  applied  to  the  latter  of  the  above- 
menUoDed  cases.  To  tliis  great  pliilosopher  is  also 
attributed  the  more  complete  demonstration  of  the 
principle  of  the  composition  of  forces,  as  it  is  seen 
in  the  curvilinear  motion  of  projectiles,  and  the 
necessity  of  a  deflecting  force  continually  acting 
in  conjunction  with  that  of  gravity  to  produce  such 
u  result.     It  is  further  evident  from  those  parts  of 
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his  philosophical  writings,  which  relate  to  mechanics, 
that  he  explained  more  fully  than  any  of  his  prede- 
cessors had  done,  the  true  nature  of  the  ceutrifugol 
force,  and  ascribed  that  force  to  its  true  cause,  viz. 
the  tendency  of  mutter  to  uniform  and  rectilineal 
motion. 

300.  The  mixture  of  theory  with  experiment 
tended  greatly  to  diminisli  the  value  of  Dcs  Cartes' 
philoflophical  inrcstigatiotu.  Hut  wc  next  meet 
with  a  scientific  philosopher  of  a  widely  different 
character,  who  rigidly  adhered  in  all  cases  to  the 
evidence  of  facts.  This  was  the  distinguished  Dutch 
philosopher  Iluygens,  who  was  unquestionably  t]ie 
greatest  mechuiiiciun  of  his  age.  Following  up, 
with  steady  perseverance  and  unabated  ardour,  the 
track  marked  out  by  preceding  philosophers,  he  suc- 
ceeded in  making  many  discoveries  of  the  utmost 
practical  importance.  Among  others,  he  ascertained 
the  true  nature  of  the  cycloidal  arc,  described  by  a 
pendulum,  and  applied  it  to  the  ctjual  division  of 
time.  He  fully  demonstrated,  that  from  whatever 
part  of  a  cycloidal  curve  a  heavy  body  falls,  it 
always  arrives  at  the  lowest  point  of  that  curve  in 
the  same  space  of  time.  By  this  means  (he  relation 
■was  discovered  between  the  length  of  a  pendulum, 
and  the  time  of  its  least  vibrations ;  and  thence 
followed  the  rules  necessary  to  be  observed  in  the 
manufactory  of  clocks,  and  upon  which  tlieir  accu- 
racy chiefly  depends.  This  very  rrmurkable  pro- 
position would  alone  have  been  sufficient  to  render 
the  name  and  memory  of  its  inventor  illustrious. 
But,  in  addition  to  thU,  many  other  valuable  papers 
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I    were  communit-ated  by  him  to  the  philosophical 
societies  of  which  he  was  a  distinguished  member, 

I  relative  to  the  central  forces  in  general,  and  particu- 
larly those  of  percussion  and  oscillation. 
301.  A  controversy  arose  about  this  period,  in 
which  posterity  is  little  concerned,  but  which  at  the 
time  was  fiercely  contested.  The  question  related 
to  the  honour  of  the  invention  of  the  pendulum,  as  a 
rule  for  the  measurement  of  time.  The  continental 
philosophers  claimed  the  honour  of  this  discovery 
for  Galileo  and  Iluygens.  Dr.  Hookc,  an  English 
I  mathematician  and  astronomer,  claimed  it  for  him- 
sel£  It  is  certain,  that  not  these  alone,  but  many 
other  men  of  science  in  different  parts  of  Europe, 
were,  at  the  time  of  this  discovery,  investigating  the 
P  nature  and  properties  of  the  cycloid  ;  and,  being  em- 
ployed in  the  same  rcHcarchcs,  it  is  not  improbable 
that  they  may  ntmultaneously  have  hit  upon  the 
same  discovery.  Valuable  papers  were  transmitted 
continually  to  the  respective  philosophical  institu- 
tions of  Europe,  from  the  most  eminent  scientific 
philosophers  of  the  age,  such  as  WallU,  Sir  Christo- 
pher Wren,  Huygcns,  Hooke,  and  others,  closely 
connected  with  the  object  of  this  discovery,  and  from 
each  of  these  rahmble  hints  may  have  been  derived. 
The  conclusion,  however,  to  which  we  are  led  by 
the  detailed  narrative  of  this  controversy  is,  that 
Huygens  and  Hooke  contributed  most  essentially  to 
the  accurate  measurement  of  time — the  former,  by 
his  discovery  of  the  laws  of  pendular  motion — the 
latter,  by  his  invention  of  the  use  of  a  metallic  spring 
in  regulating  tlie  movements  of  a  watch. 

DO 
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In  addition  to  the  preceding  highly  itnportaot 
discoveries  of  Huygeus,  may  be  mentioned  one 
nrhich  is  indisputably  his  own,  and  without  which  all 
the  rest  had  been  comparatively  useless.  This  wae 
the  flotution  of  the  problem  by  which  to  find  the 
centre  of  oscillation ;  a  solution  which,  in  the 
opinion  of  a  distinguished  modem  writer,  whose 
authority  none  will  venture  to  dispute,  was  "the 
most  difficult  of  any  which  preceded  the  inven- 
tion of  fluxions."* 

302.  The  above  series  of  mechanical  researches 
comprehends  the  principal  of  those  which  engaged 
the  attention  of  scientific  men  before  the  dis- 
covery of  the  "  analysis  of  infinites."  There  were 
many  fcHow-labourcni  in  this  department  of  science, 
who  might  hare  been  enumerated,  amongst  whom 
the  honour  of  carrying  forward  the  new  science  of 
dynamics  must  be  divided.  Among  these  were, 
Wallis  and  Pascal,  Roemer  and  Leibnitz ;  but  as 
their  merit  chiefly  consists  in  following  up  the  in- 
vestigations of  others,  rather  than  striking  out  a 
new  path,  it  is  not  necessary  to  advert  to  them  more 
particularly  in  this  department  of  philosophy.  U 
should  however  be  stated,  that  while  these  general 
laws  of  mechanics  were  receiving  additional  confir- 
mation from  various  quarters,  practical  men  were 
actively  employed  in  bringing  them  to  bear  upon 
the  purposes  and  pursuits  of  social  life,  by  the  in- 
vention of  new  machinery,  or  the  improvement  of 
instruments  already  in  use.      To  this  period  may  be 
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referred  the  construction  of  machines,  in  whicli  the 
laws  of  equilibrium  and  the  doctrine  of  moving 
forces  v/ere  strikingly  exempliticd  and  applied  to 
important  uses;  such  as,  the  improvement  ot navi- 

I  gatiim,  by  calculating,  with  greater  exactness,  the 
force  of  wind  on  distended  sails — the  construction  of 
mills,  worked  by  wind  or  water;  and  especially  the 
steaat'€Mgitte,  the  first  conception  of  which  seems 
to  have  been  stiggested  by  the  ingenious  Marqms  of 
Worcester,  in  hi*  experiments  made  A.  D.  1660,  and 
the  first  rude  model  of  which  was  constructed  by  a 
French  mechanic  towards  the  close  of  the  century. 

303.  Alter  the  discoveries  of  Newton,  (which  it 
will  he  proper,  on  account  of  their  magnitude  and 
importance,  to  make  the  subject  of  a  distinct 
sectiou,)  the  acieiice  of  mechanics  advanced  rapidly 

■  towards  its  present  .<itate  of  perfection.  In  1687, 
Varigtum  made  an  attempt  to  exhibit  the  combined 
Influence  of  all  the  mechanical  powers,  in  a  treatise 
entitled  "  Project  of  a  new  System  of  Mechanics." 
In  I6!>5,  La  ///republished  a  similar  work,  iltustra- 
tive  of  the  laws  of  equilibria,  as  applied  to  all  kinds 
of  machinery ;  and  about  the  same  period,  as  well 
as  long  afterwards,  the  JiernoulUs  enriched  the 
science  with  many  valuable  writings  on  "  statics," 
containing  the  results  of  their  profound  investiga- 
tions into  the  properties  of  matter  and  laws  of 
motion.  The  following  extract  from  Plaj-fair's 
Review  of  the  Hiistory  of  Mechanical  Science,  at  that 
period,  exhibits  at  one  view  the  principal  object*  of 
investigation,  which  then  occupie<l  the  attention, 
and  called  forth  the  energies  of  the  most  cnUghtene4 
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philosophers  of  Europe : — "  Such  problems  as  tint 
of  finding  the  centre  of  oscillation — the  nature  ofthe 
catenarian  curve  —  the  detennination  of  the  line  of 
^iwiftcst  descent — the  rctardatioa  produced  to 
motion  in  a  resisting  medium,  whatever  might  be 
the  degree  of  that  resistance  —  the  detennination  of 
the  elastic  curve,  or  that  into  which  an  elastic  spring 
forms  itself,  when  a  force  is  applied  to  bend  it — all 
these  wereproblems  of  the  greatest  interest,  and  were 
now  resolved  for  the  first  time  ;  the  sdeace  of  me- 
chanics  being  sufficient,  by  means  of  the  composition 
of  forces,  to  6nd  out  the  fiuxiunary  or  difierential 
equations,  wluch  expressed  the  nature  ofthe  gradual 
changes  which  in  all  these  cases  were  produced  :  and 
the  calculus,"  (or  mathematical  process  then  newly 
invented,)  "  being  now  sufficiently  powerful  to  infer 
the  properties  of  the  finite,  from  those  of  the  inii- 
nitosimal  quantities."* 


Section  III. 

ON    THE    MECHANICAL    DISCOVERIES  OP    SIR    ISAAC 
NBWTOK. 

304.  TuK  6r8t  part  of  the  celebrated  "  Prin- 
cipia  Mathematica"  of  Sir  Isaac  Newton,  relates 
exclusively  to  the  subject  of  this  section  ;  and.  per- 
haps, no  better  mode  can  be  adopted  of  exhibiting 
a  EUnunary  view  of  this  division   of  his  physical 

"  Vide  PUy&ir't  Second  Duii.  tiul  Encyc.  liiiu.  New  Sup- 
Vol.  IV.  pp.  «],«». 
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rcsearcbes  and  discorcries,  than  presenting  an  out- 
line of  the  principal  contents  of  that  work,  as  far 
as  they  relate  to  ni(*chamcal  pliilosophj.  The 
chapters  to  which  we  especially  refer,  are  those 
which  treat  of  the  properties  of  matter— the  law* 
of  motion — the  composition  of  forces,  and  tbeir 
influence  on  bodies  %'ariously  circumstanced — toge- 
ther with  the  properties  and  use  of  the  mechanical 
powers,  whether  separately  or  in  a  state  of  comtn- 
nation.  To  this  memorable  work,  which  may  justly 
be  accounted  the  chef  d'vtare  of  modem  science, 
and  an  imperishable  memorial  of  the  mighty  genius 
of  its  author,  it  is  requisite  to  refer  the  reader  for 
the  full  development  of  principles,  which  can  be 
exhibited  here  but  in  faint  outline. 

309.  The  treatise  commences  with  a  series  of 
definitions  explanatory  of  the  terms  about  to  be 
employed  ;  such  as,  the  tfuantUy  of  matter  and  of 
motion  —  the  different  kinds  of  forces,  whether  that 
of  ineriUty  or  the  centripeUtl,  or  any  other  exter- 
nally impressed — iisie  and  space,  both  retative  and 
absolute;  with  some  other  essential  or  accidental 
properties  and  adjuncts  of  matter.  The  author 
next  propounds,  in  the  form  of  axioms,  his  three 
celebrated  Laws  of  Motion  ;  which,  as  forming  the 
basis  of  his  entire  system  of  mechanical  philosophy, 
it  will  be  proper  distinctly  to  state. 

(I.)  That  all  bodies  have  such  an  indifference  to 
rest  or  motion,  that  if  at  rest,  they  remain  so  till 
disturbed  by  some  force  acting  upon  them ;  or  if 
in  motion,  they  continue  to  move  fomard  in  a 
rectilineal   direction,    and   with    uniform  relocity. 


DYNAMICS  AND  HBCHANICS.        CpART  IT. 


unless  turned  aside,  stopped,  or  impeded  in  their 
course,  by  some  new  power  impressed  ujion  theoL 

(2.)  Tliat  the  change  effected  in  the  motioo  oC 
any  body  (whether  its  trunsitlon  be  from  rest  to 
motion,  or  frurn  motion  to  rest,  or  from  one  degree 
of  motion  to  another),  is  always  proportional  to 
the  force  impressed,  and  in  the  direction  of  that 
force. 

(3.)  That  action  and  reaction  are  equal ;  or,  in 
other  Yvords,  that  if  one  body  act  upon  another, 
the  quantities  of  motion  produced  are  equal  in  the 
body  acting,  and  in  that  acted  upon. 

Of  each  of  these  fundamental  laws,  mathematical 
proofs  and  practical  illustrations  are  given,  sufficieol 
to  place  them  beyond  the  possibility  of  reasonable 
doubt. 

306.  This  solid  and  immoveable  basis  having 
been  laid,  the  illustrious  author  proceeds  to  rain 
upon  it  the  whole  structure  of  djuamic  and  me- 
chanical science.  These  principles  ore  applied  to 
the  solution  of  the  phenomena  of  uniform,  ac- 
celerated, and  retarded  motion— of  motion  produced 
by  percussion,  collision,  or  friction — to  projectile, 
deflecting,  and  central  forces — to  the  )>erpendicular, 
oblique,  or  cun-ilin(>ar  ascent  and  descent  of  bodie* 
— to  the  cycloidal  arch,  and  tin:  properties  and  lams 
of  pcndular  motion,  whether  vibrating  in  a  circle 
or  a  cycloid — to  the  centres  of  granly,  oscillation, 
and  percussion— to  the  tine  of  swiftest  descent; 
with  many  other  objects  of  investigation  connectol 
with  the  absolute  or  relative  motion  of  bodies,  aad 
their  several  ratios  of  velocity.     From  the  simplesl 
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elementary  tnitlis,  tlii*  philosopher  proceeded,  by  a 
train  of  inductive  reasoning!!,  to  the  investigation  of 
forccji  acting  under  all  conceivable  circumstances, 
either  uniformly  or  at  interval,  citlicr  in  an  in- 
creasing or  a  decreasing  ratio,  either  freely  and 
without  resistance,  or  when  counteracted  by  other 
forces  acting  in  contrary  directions.  In  all  these 
or  any  otlicr  supposablc  cases,  either  of  simple  or 
compound  forces,  he  calculated  the  velocity  with 
relation  both  to  time  and  place — the  distances 
parsed  over  in  any  given  time  —  tbc  magnitude  and 
density  of  the  moving  bodies,  &c.  Such  are  the 
principal  subjects  of  profound  investigation  to  which 
the  facts  and  reasonings  of  the  "  Principia "  refer, 
nod  to  which  also  we  are  chiefly  indebted  for  the 
brilliant  discoveries  of  modem  astronomy. 

307.  From  these  mere  abstract  principles,  a  trans- 
ition is  made  to  the  merfutHtctd  potcera ;  when  the 
author  describes  their  nature,  calculates  their  effects 
in  any  given  case,  and  arrives  at  some  general  laws 
respecting  them.  The  varieties  of  the  lever,  the 
pulley,  the  wheel  and  axis,  the  screw,  the  wedge, 
and  the  inclined  plane,  are  minotely  described,  and 
the  force  of  each  is  estimated,  together  with  the  laws 
of  eqaiKbriiun  respecting  them.  These  were,  hoir- 
ever,  but  elementary  to  his  great  design,— that  of 
applying  the  prindplcs  of  mecfaaniral  science  to  the 
motions  and  revolations  of  tbe  hesrenly  bodies,  and 
the  entire  srstem  of  tlie  umrerte.  \^'ith  anutlerable 
delight  must  this  mighty  genius  bare  peicdred,  as 
he  pursued  his  wondrous  track,  and  penetrated 
farther  and   deeper  into  the  mysteries  of  nature^ 
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that  all  the  rast  machine  was  put  m  motion,  and 
all  those  motions  were  regulated,  by  one  great, 
universal,  mysterious  agent,  to  which  was  given  t!ic 
name  of  gravitatioH,  but  which  is,  in  reality,  no 
other  than  the  power  of  Deity  pervading  all  his 
works,  and  constantly  excited  to  preserve  the  order 
and  Imrmony  of  the  material  universe.  This  con- 
stitutes the  principal  glory  of  this  truly  philosophical 
system.  The  grand  and  comprehensive  view  it 
exhibits  of  the  mechanism  of  the  natural  world,  is 
its  distinguishing  excellency,  which  has  been  tlius 
happily  characterised  by  Playfair : — "  It  is  seen  in 
the  new  application  of  mechanieal  reasoning,  by 
transferring  it  from  earth  to  heaven ;  from  small 
portions  of  matter  to  the  mechanism  of  the  uiii- 
vcrsc  —  in  the  reduction  of  questions  concerning 
force  and  motion,  to  geometrical  problems,  and 
thus  rendering  tliem  no  longer  subjects  of  specub- 
tion,  but  capable  of  proof —  and  in  the  mensuration 
of  mechanical  action  by  its  nascent  effects,  app1)'ing 
the  same  principles  and  general  laws  to  the  calcula* 
tion  of  the  greatest,  as  well  as  the  least  moving 
force."* 


*  Vide  Playfair'i  DisMrt.  ut  mpni. 
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308.   The  general   principles  which  have  becD 
adverted  to  under  the  head  of  Mechanics,  could 
scarcely  foil  to  direct  the  attention  of  tKc  philoso- 
phers of  Europe  to  kindred  branches  of  physical 
science.      AppUcablc  as  those  principles   were    to 
^uid  as  well  as  so/Jd  bodies,  it  was  to  be  expected 
that,  while  some  constructed  machines  illustrative 
of  the  moving  forces,  or  the  laws  of  equilibrium 
with  reference  to  solids,  others  would  direct  their 
researches  to  the  influence  of  the  same  causes  of 
motion  or  rest  on  the  two  species  of  fluids  with 
which   wc   are  most  familiar  —  namely,   air  and 
tcater.    Without  attempting  to  exhibit  in  detail  all 
the  discoveries  made  by  scientific  men,  at  the  me- 
morable   period    under   review,  in  these   compre- 
hensive   divisions    of    natural  philosophy,   a  brief 
account  will  be  given  in  the  present  section,  of  the 
most  important  and  useful  of  those  scientific  de- 
velopments. 

And  here  (as  in  the  former  case)  it  is  requisite 
i      to    commence   with  Stevinua,  of  whose    persoiuil 
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history  little  is  known,  but  who  contributed  in  no 
inconsiderable  degree,  both  by  liis  experiments  and 
writings,  to  the  advancement  of  the  practical  sciences. 
In  hydrostatics,  he  b  said  to  have  first  made  the 
discovery,  that  "  the  pressure  of  a  fluid  on  the  bot- 
tom of  a  vessel  is   always  as  the  product  of  the 
altitude  and  the  area  of  the  base,  whatever  may  be 
the  shape  of  the  vessel,  or  whatever  quantity  of  the 
fluid  it  may  contain."     The  practical  demonstration 
of  this  theorem  was,  at  the  time  of  its  discover^-, 
little  regarded ;    its  importance  was  not  felt,  nor 
were  its  extensive  bearings  perceived;    but  it  has 
been  long  since  classed  with  the  fundamental  prin* 
ciples  of  hydrostatic  science.     Though  the  honour 
of  this  discovery  unquestionably  belongs  to  Stcvinus, 
he  was  little  aware  of  its  intimate  connexion  with 
all  the  principal  phenomena  relative  to  the  equili- 
hrium  and  pressure  of  fluids ;    and  especially  with 
its  application  to  what  has  since    been  called  iAe 
ktfdrostaticnl  paradox.   It  remained  for  the  vigorous 
and  comprehensive  genius  of  Pascal  to  develop  its 
true  nature  and  extent.      In  a  treatise,  published 
by  that  enlightened  philosopher  a  short  time  before 
his  death,  on  the  "  Equilibrium  t^  FfnulJt,"  he  availed 
himself  of  this  principle,  (which  Stevinus  had  pre- 
viously demonstrated,)  for  the  purpose  of  proving 
tAe  equal  pressure  qffluid.s,  while  in  a  state  of  rest, 
and  to  explain  the  apparent  paradox,  that  a  slender 
column,    pressing  on  the  same  Kose,  will   bold  in 
cquilibrio  a  mass  of  the  same  fluid  of  equal  height, 
however  disproportionate  their  relative    quantities 
might  be. 
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309.  While  these  adrinees  were  miliig^j  i 

and  almost  imperceptible  degrees  in  that 
hydrody»atmc9,  to  which  the  name  of 
has  been  gircn,  becau&e  it  relates  to  the  pi 
of  Jluid*  at  rest,  some  curious  and  useful  expen-l 
ments  were  carrying  on  with  reference  to  tlntj 
kiudrcd  branch  of  the  science,  which  treats  of  Jtmh* 
in  motion,  technically  tfrmcd  kydramlica.  About 
A.n.  1638,  Casteixi,  (who  had  been  a  disciple  of 
Galileo,  and  had  imbibed  from  his  illustrious  pre- 
ceptor  an  ardent  desire  of  knowledge,  and  un- 
wearied diligence  in  the  investigation  of  natural 
phenomena,)  published  a  small  but  valuable  treatise, 
containing  the  results  of  his  observations  on  the 
phamomena  of  fluids  in  a  state  of  motion  ;  the  de> 
gree  of  resistance  they  oppose  to  solid  bodies  im- 
merged  in  them,  or  floating  oii  their  surfaces ;  and 
the  impetus  acquired  by  confinement  and  compres- 
sion. The  chief  object  of  Castelli's  treatise  was  to  ex- 
plain  totoe  of  the  pbteuomcna  of  water  flowuig  in 
natural  or  artificial  channebi,  of  whatever  dimen- 
sions ;  and  the  general  principle  established  was, 
that  **  the  velocities  of  a  stream  at  differeat  sections, 
made  perpeodiciilar  to  the  line  of  its  motion,  are  is 
tbe  iovene  ratio  of  the  surfaces  of  those  section*. 
ToBJCStxi,  uotber  and  a  far  more  celebrated  disciple 
ftf  filHlin.  I  ■nil  il  farther  this  train  of  physical  iu- 
""^igrtJom,  b;  explaining  tlic  theory  of  fountains 
and  jcti,  or  of  finids  spouting  in  any  direction 
throa^  ladl  apertures.  On  this  subject  he  de- 
mooftnlBd,  tktt  "  water  issues  from  a  hole  in  the 
ade  or  boO^  of  s  vcmcI,  with  the  velocity  which  n 
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body  would  acquire  by  falling  freely  or  pei-pcndici- 
larly  from  the  level  of  the  surface  to  that  of  the 
orifice."  \N''ith  regard  to  fountains,  this  moot  in- 
genious philosopher  proved,  that  water  thus  com- 
pressed will  rise  so  nearly  to  the  height  of  the 
reservoir  with  which  it  is  connected,  as  to  prove  the 
truth  of  the  general  theorem  stated  above,  due 
allowance  being  made  for  friction  and  the  resistance 
of  the  superincumbent  column  of  air.  The  results 
of  these  investigations  into  the  laws  of  spouting 
fluidij  wera  communicated  in  a  work,  on  "  the 
accelerated  Motion  of  Heavy  Bodies,"  publuhed 
about  A.  D.  1644. 

310.  liut  these  researches  and  discoveries,  though 
in  themselves  highly  interesting,  and  in  their  con- 
sequences of  great  practical  utility,  constitute  a 
very  small  part  of  the  benefits  conferred  on  succeed- 
ing ages  by  Toricelli.  There  is  one  which  cannoo^ 
fail  to  immortalize  his  name  and  memory  —  his 
demonstration  of  the  pressure  and  weight  of  air  by 
means  of  the  barometer,  or,  as  it  is  sometimes  called, 
the  Toricellian  tube.  The  following  is  a  brief  out 
line  of  the  history  of  this  important  invention.- 
Some  Florentine  engineers  inquired  of  Galileo  tli 
reason  why  they  were  unable,  by  the  action  of  a  con 
nion  pump,  to  raise  water  more  than  thirty-two  . 
above  the  level  of  tlie  well  or  reservoir  with  wl 
it  was  connected.  Unable  to  give  a  more  salisfa 
tory  reply,  be  answered,  agreeably  to  the  previulic 
philosophy  of  that  age,  that  it  was  "  because  natu 
abhorred  a  vacuum,"  But  this  great  pbilosopln 
was  too  enlightened  and  scientific  a  man  to  fee 
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perfectly  satisfied  with  the  reason  which  he  had 
assigned,  and  commenced  a  scries  of  experimenta 
with  the  hope  of  ascertaining  the  true  cause  of  the 
phaeoomenon  in  question.  He  was  not,  however, 
so  fortunate  as  to  succeed ;  but,  soon  after  his  death, 
Toricelli  pursued  the  investigation  with  complete 
success.  He  began  with  ascertJiining  the  com- 
parative density  of  air  and  mercury,  which  he  found 
to  be  in  the  proportion  of  one  to  fourteen ;  then, 
by  repeated  experiments,  he  ascertained  that  mer- 
cury would  not  naturally  rise  more  than  Vx^h  part  of 
thirty-two  feet  above  its  level.  The  conclusion  was 
obvious,  that  the  same  cause,  whatever  it  might  be, 
must  operate  in  botli  oises;  and  the  solution  of  the 
phenomenon  which  immediately  occurred  to-  this 
ingenious  philosopher  was,  that  the  weight  of  the 
column  of  fluid  in  each  case  prevented  its  higher 
elevation ;  and  that  there  was  some  other  force  which 
then  held  it  in  equilibrio.  What  could  this  be,  but 
the  weight  of  the  atmospheric  air  resting  on  the 
surface  of  the  fluid  ?  From  these  previous  steps,  ho 
was  led  to  infer,  that  the  weight  of  a  column  of 
water  thirty-two  feet  high,  or  of  quicksilver  fourteen 
times  less,  is  equal  to  a  column  of  atmospheric  air, 
reaching  from  the  earth's  surface  to  the  upper  ex- 
tremity of  that  fluid — thus  not  only  proving  the 
tceigAt  and  pressure  of  air,  but  furnishing  a  rule  by 
which  its  comparative  density  may  be  estimated. 

311.  The  Cartesian  philosophers  took  alarm  at 
the  discovery  of  a  fact  so  fatal  to  their  favourite 
dogma  of  "  Nature's  abhorrence  of  a  vacuum."  Some 
questioned  the  accuracy  of  the  experiment;  others 
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denied  tlio  legitimacy  of  the  conclusion  deduced  from 
it.  But  in  this  case  also,  the  inventive  genius  of 
Pascal  promoted  the  advancement  of  science,  and 
led  to  the  triumph  of  truth  over  deeply-rooted  pre- 
judices. Causing  a  barometer,  constructed  agre^ 
ably  to  the  directions  of  Toricelli,  to  be  conveyed  to 
the  summit  of  Puy  dc  Dome,  a  mountain  in  Au- 
vergne,  he  found  that  the  mercury  descended,  as 
the  barometer  was  more  elevated ;  that  is,  in  exact 
proportion  as  the  column  of  air  which  pressed  upon 
it  KaA  diminished  in  altitude  and  weight.  It  was 
immediately  apparent,  that  this  additional  fact 
would  furnish  a  rule  hy  which  to  measure  the 
height  of  mountains ;  a  purpose  to  which  it  has,  in 
modem  times,  been  most  successfully  applied.  To 
the  honour  of  Toricelli,  it  should  be  added,  that  to 
far  was  he  from  beuig  elated  with  his  success  in 
having  made  so  curious  and  important  a  discovery, 
that  he  felt  and  expressed  the  deepest  regret,  that 
it  had  not  fallen  to  the  lot  of  his  beloved  preceptor, 
Galileo,  to  make  the  first  development  of  this  gnsl 
physical  fact. 


P 
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312.    The  invention  of  the  barometer,  and  the 
demonstration    thus  obtained    of  the   gravity    and 
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pressure  of  air,  led  the  practical  philosophers  of 
Europe  into  new  trains  of  investigation.  They  en- 
deavoured, by  different  modes  of  operation,  to 
remove  more  effectually  the  pressure  of  air,  and  pro- 
duce a  more  perfect  vacuum  than  had  hitherto  been 
obtained.  With  this  view,  hydraulic  engines  of 
various  kinds  were  constructed,  for  the  purpose  of 
raising  water  to  any  degree  of  elevation  which 
might  be  required,  or  increasing  the  velocity  of  its 
motion.  Of  this  description  were  forcing  pumps, 
syringes,  and  many  similar  contrivances  of  great 
practical  utUity.  But  among  all  the  inventions  of 
this  period,  none  has  contributed  no  effectually  to  the 
advancement  of  science,  as  that  of  tin:  air-pump. 
The  honour  of  this  invention  untjuestionably  belongs 
to  Otto  Guebickk,  a  counsellor  of  Magdeburg,  who 
flourished  about  a.u.  16S4.  The  first  intimation 
was  given  of  this  important  discovery  in  the 
"  Teekniea  Curiosa"  of  Sepias,  who  was  at  that 
time  professor  of  mathematics  in  the  university  of 
Wirtemberg.  From  this  authentic  source  of  infor- 
mation we  learn,  that  the  first  attempts  of  Guerick^ 
to  produce  a  vacuum  were  extremely  rude  and  im- 
perfect. He  filled  a  barrel  with  water,  from  which 
he  drew  part  of  the  fluid  by  means  of  a  common 
sucking  pmup,  but  had  not  proceeded  far  in  the 
operation,  before  the  weight  of  the  external  air 
burst  the  vessel  with  a  violent  explosion,  thu-s 
"  proving  the  weight  of  air  as  effectually  by  the 
fmlure  of  his  experiment,  as  he  could  have  done  by 
its  complete  success."  The  experiment  was  fre- 
quently repeated,  and  the  result  was  uniformly  the 
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same;  until  a  rude  machine  was  constructed  with  a 
glass  globe  affixed  to  it,  which  resisted  the  pressure 
of  the  air.  aiid  enabled  him  to  obtain  the  dc»jrcd 
end.  Imperfect  as  was  the  instrument  employed,  it 
led  to  the  discovery  of  uiiother  fact,  highly  im- 
portant in  the  science  of  pneumatics,  namely,  the 
great  expansibiUty  and  eiasticify  of  air.* 

313.  Doctrines  so  new,  and  facts  so  surprisiog 
and  almost  incredible  as  those  now  developed,  couH 
not  fail  to  awaken  the  ardour  of  scientific  men.  The 
most  distinguished  members  of  the  philosophical 
societies  then  recently  established  in  Europe,  m^c 
tliem  the  frequent  tliemc  of  their  correspondence, 
aiid  the  object  of  their  diligent  research.  None, 
however,  pursued  this  new  train  of  experiments 
more  successfully  than  the  excellent  BovLt,  a  man 
distinguished  still  more  by  his  fervent  piety,  than  by 
his  philosophical  science.  Tliis  great  experimen- 
talist hod  been  attempting,  from  the  time  of  Tori- 
celli's  discovery  of  the  weight  of  air,  to  make 
observations  on  the  appearances  of  bodic-s  of  vartous 
kinds  wtien  freed  from  the  pressure  of  air,  and  had 
devised  numerous  expedients  by  which  to  ubtiin 
a  vacuum ;  but  finding  these  processes  laborious, 
and  the  results  uncertain,  he  hailed  with  deliglit 
the  intelligence  of  Guerick^'s  discovery,  when  an- 
nounced by  the  publication  of  Schottus  ;  and  though 

*  X\\v  fubirqiieni  iraprovrmenu  made  in  (he  air-pump  hj 
tliis  infjpniou*  |ihilo«oplicr,  and  ilic  lueceasive  itrp*  hy  nliich  fc« 
was  Ird  onwiird  (o  liittlH-t  nnd  more  imporlant  diacov«rtc«,  wil 
be  found  detailed  at  CQiuidprablc  letigtb  iu  ibi-  Eikvc,  Brill. 
Vol.  XV.  (arbcle  Pneumatics)  }9I— 95;  uidDlao  in  manyotlwr 
nioden)  trMliaes  on  Pnenraatica. 
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BO  description  was  given  of  the  Magdebui^  instni- 
nieiit,  imuiediately  set  about  tlic  construction  of  an 
air-pump,  on  a  plan  contrived  by  himself;  so  that 
he  may  be  accounted  the  second  inventor  of  that 
nBeful    maclutic.       Successive  improvements    were 

I  added  year  by  year,  which  were  either  the  fruit 
of  his  own  inwntive  genius,  or  suggested  to  him 
by  his  learned  friends ;  till  the  instrument  had 
arrive<l  at  a  considerable  degree  of  perfection.  The 
pliilosophical  works  of  Boyle  contain  an  immense 
number  of  experiments  mode  by  him,  which  were  in* 

I  tended  to  prove  the  expansibility  of  air — its  power 
to  dissolve  water,  to  extinguish  light,  and  to  produce 
combutttion,  —  its  necessity  for  respiration  and  vege- 
tation, with  innumerable  other  facts  of  great  praC" 

I   tical  importjmcc. 

314.  The  experiments  of  Toricelii,  Pascal,  Huy- 
gens,  Boyle,  Huoke,  and  many  others,  both  in 
hydrostatics  and  pneumatics,  had  fully  demon- 
strated the  fallacy  of  the  Cartesian  notion  of  a 
j^enum,  or  the  theory  which  supposed  that  all 
space  is  filled  ivith  matter,  either  in  a  solid  or  fluid 
state.  But  it  remained  for  the  illuslrious  Newton, 
and  other  celebrated  mathematicians  of  that  age,  to 
furnish  a  scientific  refutation  of  the  popular  theory 
by  their  profotmd  investigations  into  the  nature  and 
properties  of  lluifL«,  both  elastic  and  non-elastic. 
A  valuable  portion  of  the  "  Princlpia"  of  Sir  Isaac 
Newton  treats  of  the  resistance  and  compre*' 
xihilitij  of  fluids,  and  the  geueral  laws  by  which 
their  motions  are  regulated.  The  design  of  this 
part  of  bis  philosophical  writiugs,  is  to  apply  tlic 
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great  principles  of  dynamics  to  fluid,  in  common 
with  solid  bodies,  and  shew  that  the  same  effects 
arc  produced  in  both  caacs  by  the  composition  of 
forces.  On  this  subject  he  first  demonstrates,  that 
the  resistance  which  solid  bodies  moving  in  fluids 
encounter,  gradually  increases  in  proportion  to  the 
^Mice  they  occupy,  the  velocity  with  which  tJiey 
move,  and  the  time  tlicy  hove  been  in  motion. 
Thence  he  proceeds  to  investigate  their  different 
degrees  of  density  ;  the  causes  of  resistance  arising 
either  from  the  vis  iaertue  of  matter,  or  the  tenacity 
of  fluid  particles,  or  the  friction  of  solids  moving  in 
tfaetn  or  floating  on  their  surface ;  and  also  the 
velocities  with  which  they  move  in  all  possible 
cases.  From  these  researches  into  the  law<i  oT 
motion*  as  appUcd  to  incompressible  fluids,  tlw 
great  philosopher  proceeds  to  mvcstigatc  the  phe- 
nomena of  those  which  are  elastic,  and  estimates 
the  degree  of  resistance  encountered  from  this 
cause.  He  demonstrates  that  the  measure  of  thil 
resistance  will  be  in  exact  proportion  to  the  density 
of  the  body,  and  the  density  of  the  fluid,  on  each 
of  which  the  repelling  force  of  the  elastic  fluid  will 
depend.  The  lust  object  of  bveatigation  in  tbtt 
department  of  philosophy,  relates  to  the  efiect  pro* 
duced  by  the  dtflerent  conliguration  of  bodies 
moving  in  fluids ;  an  intiniry  of  immense  import- 
ance to  the  art  of  navigation,  as  ivcll  as  applicable 
to  many  other  mechanical  processes. 
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ON   THE    PROGRESS    OP   OPTICAL    SCIENCE    DURIHO    TBS 
SUTEENTU    CENTURY. 
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315.  TuE  history  of  Optics  has  been  already 
sketched  in  its  earlier  stages.  The  «sionary 
theories  of  Plato,  the  practical  science  of  Archi- 
medes, the  profjressivc  discoveries  of  Ptolemy, 
Alhazcii,  Ruf^rr  Bacon,  and  Vitello,  have  been  cur- 
sorily noticed  in  former  divisions  of  this  work.^ 
But  all  the  inventions  and  improvements  of  pre- 
ceding ages,  in  connexion  with  this  department  of 
science,  are  as  nothing  compared  with  Uiosc  wluch 
are  now  to  be  related.  When  this  is  asserted, 
no  reflection  is  intended  on  the  ancients.  They 
achieved  great  things  vrith  their  slender  means  and 
tropcrfect  in.'itrnnients  of  observation.  The  brilliaDt 
discoveries  of  modern  times  are  chiefly  attributable 
to  the  almo.Ht  fortuitous  invention  of  instruments  of 
great  power,  unknown  to  tlic  philosophers  of  former 
ages,  and  without  which  those  discoveries  could  not 
possibly  have  been  made.  The  modern  history  of 
this  science  (as  far  as  it  is  intended  to  be  pursued 
in  this  elementary  volume)    may  be   conveniently 
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divided  into  three  parts;  the  first,  including  the 
progress  made  before  the  invention  of  the  teieseopc 
—  the  second,  extending  from  that  memorable  a*ra 
to  the  time  of  Newton — and  the  third,  comprehend- 
ing tJie  optical  discoveries  of  that  great  philosopher 
himself. 

316.  At  the  commencement  of  the  sixteenth  cen- 
tury two  individuiils  tloiiri&hed,  who  have  acquired 
an  honourable  distinction  among  tlie  earliest  pro- 
moters of  optical  science.  These  were  Maubolt- 
ct's  of  Messina,  and  Baitista  Porta  of  Naples. 
Maurolycus  was,  as  already  stated,  n  profound  mst- 
thematician,  who  brought  his  geometrical  scienee  to 
bear  with  great  effect  on  his  optJcal  investigations. 
Baptista  Porta  was  an  experimentalist,  who  owed 
his  most  valuable  discoveries  to  the  careful  obser* 
vation  of  the  phfenomcna  of  nature. 

Maurolycus  chiefly  directed  his  researches,  in 
this  branch  of  physical  science,  to  the  laws  of  re- 
fraction as  they  alfect  the  visual  organ — to  the  struo 
ture  and  mechanism  of  the  human  eye — to  some  of 
tlie  properties  of  light — and  to  the  nature  and 
causes  of  the  rainbow.  He  was  the  author  of  two 
treatises  on  the  general  theory  of  optics;  one 
entitled,  "  Theorcmata  Lticts  et  llmbr<e ;"  the  other, 
"  Diaphanomm  Pitrlt't'  &c. ;  both  of  wliich  con- 
tain curious  and  highly  interesting  researches  into 
the  pha-nomena  of  light,  whether  refracted  or  re- 
flected. These,  though  frequently  erroneous,  un* 
questionably  prepared  the  way  for  future  discoveries, 
and,  by  doing  this,  rendered  a  val\ialile  service  to 
posterity.     TIm  most  important  of  the  optical  dif- 
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coreries  of  Maurolycus  (if,  indeed,  they  were  his), 
relate  to  the  theory  of  vbion,  as  developed  by  the 
fitructare  of  tlie  human  eye.  He  is  said  to  have 
first  demonstrated,  that  tlie  crystalline  humour  of 
the  eye  is  a  lens,  that  collects  the  rays  of  light 
issuing  or  reHected  from  external  objects  into  a 
focus,  by  which  means  they  are  rendered  visible : 
and  also  to  have  assigned  as  a  reason  for  more  or 
loss  distinct  ™ion,  the  greater  or  less  convexity  of 
this  crystalline  lens.  Another  curious  discovery 
attributed  to  Maurolycus  is,  a  solution  of  the  true 
cause  of  the  circular  appearance  of  the  sun,  though 
its  rays  are  transmitted  into  a  dark  room  through 
angular  apertures.  To  the  preceding  may  be 
added,  his  observations  on  the  rainbow,  in  which 
his  profound  mathematical  science  was  successfiilly 
applied  to  the  measurement  of  the  interior  and 
exterior  arches,  anil  the  spaces  between  them. 

317.  Bai'tista  Porta  is  chiefly  celebrated  as  the 
inventor  of  the  canwra  obscura;  the  first  announce* 
ment  of  which  was  made  in  a  celebrated  work  en- 
titled. "  Mtigia  Naturaiis."  This  book  greatly 
alarmed  the  papal  hierarchy,  and  was  denouuced 
at  its  first  publication  as  heretical;  but  it  contained 
such  a  mass  of  curious  and  valuable  information  on 
all  subjects  connected  with  tlie  science  of  optics, 
that  it  speedily  obtained  a  rapid  and  almost  univer- 
sal drculation.  It  was  translated  into  the  Italian, 
French,  Spanish,  German,  and  Arabic  tanguages; 
and  great  multitudes  of  persons  from  distant  parts 
of  Europe  repiured  to  Naples  to  obtain  further 
information  rcs{>ccting  the  optical  illusions   which 
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it  developed.  The  description  given  in  this  woifc 
of  the  camera  obscura  is  extremely  brief,  and  con- 
stituted a  very  subordinate  object  of  attention.  It 
is  almost  incidentally  mentioned;  for  he  merely 
Btates  (among  other  curious  facts),  that  "  if  a  small 
hole  be  made  in  the  slmttcr  of  a  window,  all  ex- 
ternal objects  will  be  visible,  in  their  ])roper  colours, 
on  the  opposite  wall ;  and  farther,  that  if  a  convex 
lens  be  placed  in  the  aperture,  the  images  tn  the 
focus  of  that  line  will  be  rendered  much  more 
distinct ;  so  distinct,  that  even  the  features  of  per- 
sons out  of  the  room  may  be  distinguished  by  those 
willuu."  Yet  this  simple  discovery,  thus  unostcQ* 
tatiously  unnounecd,  has  rendered  the  name  of  its 
inventor  celebrated  in  the  annals  of  science.  B. 
Porta  does  not  appear  to  have  been  acquainted  nitli 
the  experiments  of  Maurolycus  on  the  human  eye, 
but  pursued  independently  a  similar  train  of  in- 
vestigation, and  arrived  nearly  at  the  same  results, 
as  is  evident  from  his  assertion  in  a  part  of  his 
Magia  Naturalis,  that  the  eye  is  a  natural  camera 
obscura ;  an  assertion,  the  correctness  of  which  has 
been  abundantly  demonstrated. 

318.  But  nutwithstaiuling  the  advances  made  by 
the  two  above-mentioned  philosophers,  towards  « 
correct  knowledge  of  the  theory  of  rision,  neither 
MauroIycuR  nor  his  ingenious  contemporary  (iilly 
understood  the  process  by  which  objects  become 
visible.  Both  appear  to  have  imagmed  that  the 
pupil  of  the  eye,  and  not  the  retina,  is  chiefly  con- 
cerned in  lliis  phainomeiion.  The  illustrious  Kepler, 
who   first  developed    )lic   true  laws   of    planetary 
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motion,  suppticd  also  this  important  link  in  the  chain 
of  optical  science.  Following  up  tho  train  of  dis- 
I  covery  commenced  by  Porta  and  others,  he  analysed 
carefully  the  entire  process  of  nature  in  the  struc- 
ture of  the  cye>  and  tho  adaptation  of  its  several 
part*  to  the  [)erception  of  objects.  He  proved  that 
the  images  of  external  objects  arc  painted  on  the 
retina;  explained  thecause  of  their  inverted  appear- 
ances, and  solved  the  problem,  wliy  objects  thus 
inverted  on  the  retina,  appear  to  the  observer  in 
their  natural  position;  measured  the  angles  of 
divergence  or  convergence  under  which  they  are 
seen,  and  proceeded  far  towards  the  development 

I  of  the  laws  of  refraction.  The  results  of  these  im- 
portant investigations  are  contained  in  his  treatise 
ou  "  Dioptrics,"  Nor  was  Kepler  the  only  scicntiOc 
philosopher  of  that  age,  who  illustrated  tliis  iiite- 
-  resting  branch  of  optical  science.  Antonio  De  Do- 
f  minis,  Scheuier,  Snellius,  Dcs  Carteii,  and  Kircher, 
nil  contributed,  in  various  degrees,  to  its  advance- 
ment. 

319.  Ani'Okio  De  Dohinis,  Bisliop  of  Spalatro, 
made  some  important  discoveries  in  the  theory  of 
refraction,  in  consc(]Ucnce  of  his  diligent  and  iniuute 
obt^ervatjon  of  the  phenomena  of  the  rainbow. 
I  Though  many  philosophers  of  higher  reputation 
I  and  much  greater  science  had  directed  their  atten- 
tion to  the  remarkable  appearance  of  the  iris,  all 
I  had  failed  to  discover  its  true  cause.  De  Dominis 
[wrceived,  that  it  is  occasioned  by  a  double  refrac- 
tion and  one  reflection,  and  illustrated  the  fact  by  a 
familiar  experiment.     "  Having  placed  a  bottle  of 
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water  opposite  to  the  sun>  aiwl  a  little  above  his 
eye,  he  saw  a  beam  of  light  issuing  froui  the  under* 
side  of  the  bott)e,  which  exhihite<l  different  colours 
in  the  same  order,  and  with  the  liame  brilliiOicy,  aa 
those  of  the  rainbow.  On  a  more  attentive  obser- 
vatton>  he  found  ttiat  the  solar  ray  had  been  refracted 
on  entering  the  bottle,  and  again  at  leaving  it;  aiid 
that  it  had  been  reflected  (torn  the  concave  part,  so 
as  to  fall  upon  the  eye,  tinged  with  difiuruut  colours: 
but  why  those  colours  appeared,  and  why  invariably 
in  a  certain  order,  neither  he,  nor  any  pliiloiiophcr 
who  succeeded  him,  could  explain,  till  the  <li!ici> 
verics  of  Sir  Isaac  Newton,  on  the  refrangibility  of 
light,  solved  tlic  mystery.  The  experiments  of  Dc 
Dominis  on  the  rainbow  were  first  publtslied  in  hii 
treatise,  "  De  Radiis  Visus  ct  Lucis,"  alwiit  a.  d. 
IGil.  It  is  to  be  regretted,  that  the  court  of  Rooie, 
which  has  so  often  proved  itself  hostile  to  the  ad- 
vancement of  science  and  truth,  interposed  ib 
authority  to  check  the  Archbishop  of  Spolatio  in 
his  (scientific  career;  compelled  him  Hrttt  to  tuLc 
refuge  in  England,  and  subsequently,  having  colicol 
liim  back  to  Rome,  shut  him  up  in  the  castle  of 
St  Angclo,  where  he  is  supiKised  to  have  been 
secretly  poisoned,  about  a.  D,  1625. 

320.  Snkluus,  the  celebrated  Dutch  mathrmii- 
tician,  is  acknowledged  to  have  first  discovered  the 
great  fundamental  law  of  refraction,  after  Kepler, 
Tycho  Braho,  Dcs  Cartes,  and  Kircher,  with  many 
others  of  inferior  name,  had  in  vun  attempted 
to  ascertain  its  cause :  and  the  probable  reason  of 
his  .success  and  of  their  failure  was,  that  lie  relied 
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whollj  on  experiments,  wliilc  the  great  philosojilicrs 
just  enumcruttid  depended  in  part  on  ti  priori  rca- 
soning;s  and    hypotheses.      By    a  great  variety  of 

I  delicate  and  accurate  experiments,  Snclltus  not  only 

■  proved  that  light  is  varioualy  refracted  in  pas-sing- 
through  diflerent  media,  and  that  in  proportion  to 
their  density ;  but  also  discovered  the  reciprocal 
relations  which  the  incident  and  refracted  rays  bear 
to  their  vortical  or  perpendicular  line.  Des  Cartes, 
in  some  of  his  later  writing-s  states  this  principle 
more  dearly,  by  laying  it  down  as  a  general  fact, 
*'  that  the  suic  of  tlic  angle  of  incidence  always 
has  the  same  ratio  to  the  sine  of  the  angle  of  refrac- 
tion." This  is  announced  as  his  own  discovery ; 
but  sufficient  evidence  exists  that  Hortensius,  a 
friend  of  Snelhus,  had,  in  his  public  lecturG«  on 
optics,  announced  and  explained  this  law  of  refrac- 
tion before  the  date  of  Des  Cartes'  treatise  on 
"  Dioptrics,"  and  liad  publicly  ascribed  it  to  IiU 
illustrious  friend. 

321.  ScuEiNER,  who  flourished  towards  the  close 
of  the  sixteenth  century,  dircct4.-d  his  optical  re- 
searches chiefly  to  the  laws  of  vision,  by  analyzing 
the  eye,  discovering  the  humours  and  teguments 
of  which  it  is  composed,  and  observing  the  manner 
in  which  they  cooperate  to  produce  the  result. 
Among  other  curious  optical  discoveries,  attributed 

I  to  this  accurate  experimentalist,  are  those  of  the 
contraction  and  dilatation  of  the  pupil  of  the  eye,  as 
the  object  is  nearer  or  further  distant,  or  as  tlic 
light  falling  upon  it  is  mure  or  Icsji  vivid;  the  reason 

I    why  objects  appear  single,  though  seen  with  two 
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eyes;  and  the  causes  of  some  familiar  optical  illu* 
sions,  which  every  one  must  have  perceived,  but 
,  which  philosophy  olouc  can  explwn.     The  same 
I  remarks  will  apply  to  those  parts  of  Dcs  Cartes' 
writings,  which  relate  to  the  theory  of  vision,  and 
are  of  most  value,  because  resulting  from  experi- 
ment rather  than  theory.     But  on  other  questions 
connected  with  the  science  of  optica,  particularly 
those  which  relate  to  the  nature  and  properties  of 
I  light,  this  great  philosopher  was  misled  partly  by 
,  his  attachment  to  ancient  systems,  hut  chiefly  by 
'lis  preeonccivcd  notions  of  a  plenum  throughout 
tlie  universe.  On  the  ground  of  this  false  hypothcids, 
I  (for  such  it  has  been  hilly  proved  to  be,)  he  main- 
tained the  instantaneous  transmission  of  light  from 
the  remotest  objects  to  the  eye  of  the  observer, — a 
doctrine,  the  fallacy  of  which  was  demonstrated  by 
Rocmer's  discovery  of  the  velocity  of  light  alluded  to 
in  a  former  section.     (  §  284.) 

322.  To  include,  in  the  present  section,  all  the 
most  important  discoveries  which  relate  to  dioptrics, 
tliough  it  lead  us  somewhat  beyond  the  date  oS 
tile  first  discovery  of  the  telescope,  it  may  be  stated 
in  tliis  place,  that  at  the  commencement  of  the  seven-j 
teenth  century,  some  valuable  experiments  wcr 
made  at  Rome  by  Kirchcr  on  the  doctrine  of  coloar^l 
and  the  manner  in  which  they  are  produced  bjj 
rays  falling  at  difierent  angles ;  but  ingenious 
they  were,  and  some  approaching  towards  the  truth, 
they  were  necessarily  erroneous,  since  the 
cause  of  tlic  phainonu-na  of  colours  still 
unknown. 
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Section  II. 

niSTOBY   OF  OPTICS   CONTINUED, 
Frtm  A.  p.  1000 /a  IMO. 

S23.  The  train  of  optica]  iliscovcries  alluded  to 
in  the  last  section,  belong  not  exclusively  to  the 
sixteenth  century,  nor  were  they  all  made  prior  to 
the  period  about  to  be  reviewed.  The  chronological 
order  of  scientific  discoveries  has  been  somewhat 
inverted,  that  the  history  of  the  telescope  and 
microscope,  two  of  the  most  important  inventions 
of  modern  8cience>  might  be  presented  in  a  more 
entire  and  connected  form.  The  sra  of  thc«e  in- 
ventions is  of  the  utmost  importance  in  the  history 
of  mankind,  since  they  are  amongfit  the  most  re- 
markable in  themselves,  and  most  beneficial  in  their 
consequences,  of  all  the  productions  of  human  genius. 
They  have  enlarged  the  boundaries  of  human 
vision  to  a  degree  which  would  previously  have  been 
deemed  incredible ;  they  have  subjected  to  philoKO- 
phical  investigation  the  minutest  as  well  as  the  most 
stupendous  of  natural  objects ;  or,  to  employ  the 
language  of  a  distinguished  modern  writer,  "by 
these  discoveries,  man  has  approached  tlie  nearest 
to  the  construction  of  a  new  organ  of  sense."  Not 
curiosity  alone,  but  a  sense  of  justice  to  the  bene- 
factors of  tlicir  species,  naturally  prompts  the  in- 
quiry to  which  the  present  section  is  intended  to 
furnish  a  brief  reply,  "  to  whom  arc  we  indebted  for 
these  iuventioos,  and  through  what  successive  stages 
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of  improvement  did  they  pass,  in  the  earlier  period 
of  their  history  ?" 

324.     It  has  often   occurred,  that  some  of  the 
happiest  discoveries  of  the  human  mind  are  attri- 
butable to  accident  rather  thau  design ;    and  tliat 
the  first  conception  was  so  vague  and  imperfect  ts 
to  render  it  difficult  to  trace  out  its  true  origiu. 
This  remark  will  apply  to  the  invention    of  HAj 
telescope  in  a  greater  degree,  perhap,  than  to 
other  of  equal  magnitude.    The  date  of  this 
portaut  discover)'  is  clearly  ascertained  to  have  been 
the  commencement  of  the  seventeenth  century;  but 
the  original  inventor  u  still  a  question  of  uncertainly. 
The  celebrated  astronomer  Gulileo,  who  first  pointed 
the  telescope  to  the  heavens,  and  discovered  there 
what  the  eye  of  man  had  never  before  seen,  has  been 
considered  by  some  its  inventor ;  and  if,  by  the  term 
invention,  'm  meant,  not  the  mere  mechamcal  con^f 
structioii  of  the  instrument,  but  tlic  development 
of  its  scientific  properties  and  use,  the    honour  iin- 
tiuestionably  belongs  to   Galileo.      But  it  may  be 
gathered  from  the  writings  of  this  philo-sotiher,  that 
the  first  intimation  of  such  a  discovery  faanng  li'*'|^| 
miule  in  a  distant  jtart  of  Kurope,  and  by  some  ol^^ 
scure  mecliauic,  was  given  him  by  a  learned  friend; 
which  led  him  to  apply  his  mHtheinatical  sdeni 
and  mechanic  skill  to  the  construction  of  a  sitnil: 
in8trumt;nt.     The  use  of  lenses,  to  asuist  the  Nght 
ajul  magnify  the  objects  of  vision,  was  not  whol 
unknown  to  the  ancients.     It  is  mamfest,  from 
OpiM  Majiig,  that  Roger  Bacon  iiad  employed 
vex  lenses  of  different  powers  for  this  purpuec.     But' 
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at  length,  some  humble  individua!,"  alike  to  for- 
tune and  to  fame  unknown,"  hit  upon  the  idea  of 
looking  tlirough  two  of  these  glasses  at  once — the 
one  convex,  and  the  other  concave — fixed  at  either 
extremity  of  o  tube  ;  and  thus  constructed  the  first 
rude  and  imperfect  telescope.  Dcs  Cartes,  who 
flourished  at  the  time  of  this  noble  discovery,  and 
took  some  pains  to  investigate  its  origin,  attributes 
it  to  MetitiK,  an  optician,  resident  at  Alcmacr,  in 
Holland;  but  the  more  prevalent  opinion  is,  that 
Zcchariali  Jans,  or  Janscn,  an  ingenious  but  humble 
meclmnic  of  Middleburgb,  in  Zealand,  was  the 
original  inventor  of  this  important  instrument. 
Such  at  leant  is  the  statement  of  Burclhts,  who, 
within  a  few  years  from  the  date  of  the  discovery, 
seems  to  have  investigated  the  (jucstion  with  great 
care  and  impartiality.* 

325.  Galileo's  telescope  consisted  but  of  two 
leases — a  convex  and  a  concave — the  former  of  which 
being  (ixe<l  at  the  end  of  the  telescope,  causetl  the 
parallel  rays  of  light  falling  upon  it  to  converge 
towards  a  focua;  but  before  they  arrived  at  the 
point  of  convergence,  the  concave  lens  was  intcr- 
jMKied,  by  which  ibeir  direction  was  changed,  and 
they  again  became  parallel ;  thus  presenting  a  dis- 
tinct but  enlarged  image  of  the  object  at  the  focus  of 
parallel  rays,  at  which  point  the  eye  of  the  observer 

*  For  a  tluttiilcd  accoiinc  of  the  origin  of  the  tvlcKcope,  and 
(tUcuMiDu  of  tlie  respective  trlaims  of  MetiuK,  Jamt,  Lipp«T- 
siein,  aixl  oilwni;— refer  (o  Montucla's  or  Bossut's  History  of 
Maihemuticn-— Smith  ami  I'ricstWy  "  on  OpticB"  —  or  to  the 
artick-  Optict  m  Encyc.  Britt. 
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must  be  placed.  All  that  was  effected,  therefore, 
by  this  t<!lcsco]jc  was,  to  cxliihit  the  object  under  a 
much  larger  angle  than  it»  ordinary  or  natural  ap^ 
pearaticc.  This  telescope  did  not  exhibit  ol^ects  i 
on  inverted  position,  because  the  rays  of  light, 
this  simple  but  powerful  inatrumeut,  cross  each  othi 
only  at  one  point.  One  great  inconvenience,  bo' 
ever,  attended  this  instrument;  the  field  of 
was  extremely  limited,  and  that  in  proportion  to 
increase  of  its  niagnifjing  powers  ;  an  inconvenience 
which  has  been  felt  so  strongly  by  modern  astrono- 
mers, that  they  have  frequently  expressed  their 
surprise  at  the  numerous  and  wonderful  di^coverid 
Galileo  was  enabled  to  make  by  its  means. 

326.  The  next  stage  of  improvement 
history  of  the  telescope  quickly  followed  its  di»- 
coTcry,  which  was  suggested,  but  not  executed 
the  great  Kepler,  in  honour  of  whom  it  b  usua! 
designated,  the  a-ttronomicat,  or  Killer's  lelesco 
It  chiefly  differs  from  that  of  Galileo,  by  being 
structed  with  two  convex  lenses,  instead  of  a  con 
and  concave;  the  effect  of  which  is,  that  object<i 
are  inverted,  but  they  are  also  greatly  magnified, 
they  are  more  distinctly  seen,  and  the  field  of  visioo 
is  enlarged. 

V  Kepler  wa«  either  not  aware  of  the  importance 
of  the  improvement  which  he  had  suggested,  or  his 
attention  was  drawn  from  it  to  other  investigations. 
Certain  it  is,  that  Scheiner,  availing  himself  of  the 
instructions  given  by  Kepler,  after  the  death  of  that 
great  philosopher,  coruttructed  the  first  nstronomical 
telescope,  so  called  because  of  its  pecuhar  adaptation 
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to  tlte  survey  of  tlic  hearcnly  bodies.  But  a  yet 
more  valuable  service  was  reiidereti  by  Kepler  %vith 
reference  to  the  telescope.  It  was  he  wlio  first  ex- 
plained the  rationaie  of  this  important  instrument, 
by  developing  the  power  of  different  lenses,  and  the 
general  laws  of  parallel,  converging  and  diverging 
rays  of  light ;  together  with  the  effects  produced  by 
changing  the  position  or  increasing  the  number  of 
magnifying  glasses. 

327.  Hitlierto  the  only  species  of  telescopes 
which  had  lieen  invented,  was  the  tlioptric,  or  that 
which  depended  alone  on  the  refrangibility  of  light. 
In  these,  several  improvements  of  minor  import- 
once  were  made  at  different  periods,  particularly  by 
Scbciocr,  Huygens,  Rheita,  Campani,  and  Hookc. 
But  at  length  a  more  important  improvement  was 
given  to  this  instrument,  by  employing  the  com- 
bined influence  of  refraction  and  reflection.  The 
lirst  idea  of  a  reflecting  telescope  is  attributed  to 
James  (rregory,  of  Aberdeen,  whom  Piayfuir  charac- 
terises as  "  a  profound  and  inventive  geometer,  who 
wholly  devoted  himself  to  the  study  of  optics.  In 
a  celebrated  treatise,  entitled  '  (^ttica  Promota,' 
this  scientific  philosopher  discussed  many  questions 
relative  to  the  force  of  lenses  of  various  kinds; 
suggested  valuable  hints  respecting  the  means  of 
correcting  the  indistinctness  of  vision  generally  com- 
plained of  in  refracting  telescopes,  and  described 
the  reflecting  telescope  recently  invented  by  himself. 
He  wa«  led  to  this  invention,  in  consequence  of  the 
great  inconvenience  found  in  the  employment  of 
spherical  lenses,  and  the  extreme  diflQculty  of  freeing 
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tl>cm  in  80  grcata  degree  from thtpn^ntKcoloan, 
as  to  discern  objecu  distinctly  aid  doae^.  He 
dctcmiinctl,  therefore,  to  ccnstnict  a  tdeacope  into 
wliicli  metallic  specula,  or  higMy  pofished  mfarow, 
should  be  introduced  instead  o[  lenses.  Tbis  coo* 
trivaricc  was  ]it.'culiarly  happy,  not  only  as  ia  itsdf 
vnluabte,  (since  it  obviated  the  two  principal  o1 
tioi)5  to  refracting  telescopes,  namely,  their 
length,  and  their  indistinctness  of  vision,)  but 
more  u  having  led  to  the  most  important  inrentioa 
of  tlw  r^lect'tHg  telescope  by  the  illustrious  Si 
Isaac  NtwioN. 

338.  T)ic  invention  of  the  microscope  qmcl 
followed  that  of  the  telescope — an  instrument,  w! 
(to  adopt  the  emphatic  language  of  Professor  Play 
fair  on  the  subject)  "  discovers  an  immensity  on 
one  side  of  man — scarcely  less  wonderful  than  that] 
which  the  telescope  discovers  on  the  other.  The  eX' 
tension  and  divisibility  of  matter  are  thus  rendered  to' 
the  natural  philosopher  almost  as  urdimited  as  the 
tension  and  durability  of  space  are  to  the  geometer.' 

In  this,  as  in  the  former  case,  the  questicNi 
origination  has  been  contested  ;  some  ascribing  the 
invention  to  Galileo  ;  some  to  Janscn  and  hissan,thi 
inventors  of  the  telescope ;  and  some  to  Corneh 
Dobrell,  R  native  of  Alcmacr.  AViihout  presumiof . 
to  settle  this  dispute,  it  will  bo  sufficient  to  remark, 
tlmt  the  true  date  of  the  invention  is  nbout  a. 
1018 ;  and  that  the  instrument  was  first  construe: 
in  the  siniplcst  manner.     It  consisted  but  of  a  verT 
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convex  lens,  interposed  between  the  eye  and  the 
object;  the  effect  of  which  is,  by  sliortening  the 
focus,  to  exhibit  the  object  under  a  greater  angle, 
and  thus  proportionably  to  increase  its  apparent 
diameter.  The  first  great  improvement  suggested 
in  this  instrument,  was  that  of  the  compound  or 
doubie  tmscrojicope,  which  corresponds  with  the 
astronomical  telescope,  since  it  consists  of  two  convex 
Ieusc8,  an  object  and  an  eye  glass ;  the  former  of 
which  magnifies  the  object,  and  the  latter  brings  it' 
nearer  to  the  eye.  The  precise  aera,  and  the  in- 
ventor of  tliis  improvement  of  the  microscope,  arc 
not  certainly  known;  though  it  is  ascertained  to 
liave  quickly  followed  the  original  discovery.  Many 
valuable  experiments  in  physical  science  were  made, 
by  means  of  this  admirable  instrument,  soon  after 
I  its  invention,  by  the   indefatigable   HuygcM,  the 

■  excellent  BmjU,  and,  above  all,  the  celebrated  Lew- 

■  tvenkoek,  whose  microscopical  discoveries  were  so 
K  numerous  and  great  b&  almost  to  exceed  credibility. 

I 

H  329.  The  facilities  afforded  to  scientific  men  cm- 
W  ployed  in  optical  researches,  by  the  ever-memorable 

inventions  of  the  telescope  and  microscope,  were  so 
P  great,  that  almost  every  distinguished  pliilosopher  of 

that  age  was  induced  to  direct  his  attention  to  this 

Clepartmcnt  of  science.  Scarcely  is  there 
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an  iiidtviduBl,  whose  name  has  been  introtluceid  is 
connexion  with  other  divisions  of  natural  philosophy, 
who  might  not  also  be  included  among  those  who 
contributed,  in  a  greater  or  less  degree,  to  the  ad- 
vancenw^nl  of  optical  science.  It  would  be  ca^  to 
multiply  names  and  facts  in  proof  of  this  assertioii; 
but,  as  in  former  portions  of  this  work,  »o  especially 
in  the  present,  it  is  requisite  to  proceed  on  the  prb- 
ciple  of  sehctioH. 

830.  The  indefatigable  HuroESs  first  claims  at- 
tention, who  entered  with  all  the  ardour  of  youti 
into  this  study,  happily  combining  a  high  degree 
of  sci(^iti6c  with  practical  knowledge.  His  tret- 
tJsc  on  "  Dioptrias,"  of  which  Newton  speala 
in  terms  of  high  commendation,  was  among  the 
earliest  productions  of  his  pen.  In  this  worii 
he  not  only  develops  tlic  principles  of  optics  in 
general,  but  applies  those  principles  to  practical  jwu^ 
poses,  by  investigating  the  causes  of  the  indistinct- 
ness of  refracting  telescopes,  and  suggesting  rules 
for  their  improved  construction,  which  were  4^^ 
results  of  liis  own  experience ;  for  he  had  hitnsf^^ 
polished  lenses  of  high  magnifying  powers  and  ex- 
traordinary clearness  of  vision.  In  1678,  he  com- 
municated to  the  Academy  of  Sciences,  at  Paris,  a 
valuable  treatise  on  "  the  Nature  and  Properties  of 
Light,  the  Laws  of  Kefraction  and  Reflection/  and 
many  other  topics  connected  with  tlie  acience  of 
optics.  These  celebrated  works  were  itucoeeded, 
at  difFcrcnt  periods,  by  highly  scientific  papers  on 
similar  subjects;  particularly  on  the  ph«noiDena  of 
coronK,  parhelia,  and  porasclcnea ;  several  of  whiiib 
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are  iQioutely  described  from  his  own  attentive  obset^ 
vation,  and  their  caiLses  satisfactorily  explained. 

3HI.  Grimaldi,  a  distinguished  member  of  the 
Academy  Dei  Cimento,  who  flourisht-d  about  the 
middle:,  of  the  seventeenth  century,  in  chiefly  cele- 
brated, in  connexion  with  optical  science,  by  bis 
discovery  of  a  property  of  light  which  had  escaped 
the  observation  of  all  pre\-ious  philrtsophers;  to 
which  was  primarily  ^veu  the  name  of  dijfraefion, 
but  which,  idncc  the  time  oi'  Newton,  has  generally 
been  designated  the  iiifiectioH  of  light.  Thi^  term 
expresses  tliat  motion  of  rays  of  light  which  is  per- 
ceived when  they  approach  within  a  small  distance 
'of  another  body,  and  which,  instead  of  proceeding, 
according  to  the  laws  of  optics,  in  a  right  line,  are 
(ipfleticd,  or  caused  to  bend  either  towards  or  from 
the  object,  thus  producing  &  kind  of  imperfect 
reflection  or  refraction.  The  first  public  announce- 
ment of  this  discovery  was  made  by  Grimaldi,  a.  ». 
1666.  in  a  treatise  on  "  Light,  Colours,  and  the 
Kainbow."  About  six  years  after,  the  same  discovery 
was  communicated  to  the  Koyal  Society,  by  Dr. 
Hookc,  as  the  result  of  his  own  observations,  and 
apparently  without  any  consciousness  of  its  having 
been  previously  known.  In  the  papers  of  this  great 
astronomer  on  the  subject,  published  in  the  "  Philo- 
sophical Tnin.<iactions"  of  that  period,  a  circumstan* 
tial  account  is  given  of  the  phsnomenon  itself,  and 
the  process  by  which  he  ivas  led  to  the  discovery. 
The  observations,  however,  of  Grimaldi,  are  incom- 
parably more  correct  and  philosoplucal :  and  are  of 
tsufKcicnt  to  confer  lustre  on  the  name 
ff2 
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and  memory  of  their  inventor.  1  n  otltor  respect^ 
it  is  readily  admitted,  that  Hooke  contributed  in  t 
high  degree  to  the  advancement  of  optical  science — 
particularly  by  bis  experiments  on  refracted  and  re- 
flected light  —  his  improvement  of  the  telescope— 
his  elucidation  of  the  theorj-  of  ^-ision,  and  hi«  dfr 
vclopment  of  the  doctrine  of  colours,  as  for  as  it  vat 
then  understood. 

332.  The  organ  of  sight  is  a  faculty  so  mystfr 
rious,  and  yet  ko  important,  that  it  must  ever  foroi 
an  interesting  object  of  research  to  scientific  rei-a 
Many  were  the  individual,  who  vied  with  each  other 
in  their  endeavours  to  explain  the  pha'tiomena  of 
vision,  at  the  period  to  which  the  present  section 
refers.  Among  these  may  be  enumerated,  of  our 
own  countrymen,  Boyle  and  Barrow  ;  and  attwDg 
foreign  philosophers,  De  ta  Hire,  Mariotte,  and 
Leibnitz. 

(I.)  The  piniui  and  excellent  Boyle,  whose  life 
was  devoted  to  the  advancement  of  experimental 
philosopliy  in  all  its  several  branches,  directed  his 
chief  attention  to  that  division  of  optical  sdence, 
which  relates  to  colours,  their  principles  and  cauMtt 
and  the  constitution  of  bodies;  on  which  thry 
depend.  The  results  of  his  elaborate  investigations 
on  this  subject  are  given  in  one  of  his  earliest  pro- 
ductions, entitled,  "  Experiments  and  OtMcrrationi 
on  Colours,"  published  about  a.  d.  1663. 

(2.)  Dr.  Isaac  Barrow,  who  must  be  claned  willi 
the  most  profound  philosophers  of  modern  titav, 
investigated  the  taws  of  refraction,  as  applied  to 
the  phenomena  of  vision.     I'his  subject  formed  ■ 
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princip^  and  most  valuable  part  of  his  "  optical 
lectures,"  first  delivered  in  the  university  of  Cam- 
bridge, and  subsequently  published,  about  a.  d. 
1674.,  in  which  profound  mathciuatical  science  was 
combined  with  a  high  degree  of  practical  and  ex- 
perimental knowledge. 

(3.)  M.  De  la  Hire,  a  distinguished  French  phi- 
losopher, who  flourished  about  the  same  period, 
pursued  a  similar  train  of  investigation.  In  con- 
junction with  his  I'cUow-countryman,  Mariotte,  he 
took  an  active  part  in  the  controversy,  which  was 
thea  carried  on  respecting  the  seat  of  vision,  and  the 
manner  in  which  external  objects  become  visible. 
The  questions  ehicBy  related  to  the  part  of  the  eye 
on  which  the  image  is  impressed — the  effect  pro- 
duced by  rays  of  light  on  the  optic  nerve  —  and  the 
mysteriouij  nexus  between  impressions  mode  on  the 
organ  of  sight,  and  the  internal  perception  of  the 
object.  On  all  these  and  many  other  subjects  con- 
nected with  the  pha-nomcna  of  vision,  this  acute 
observer  of  nature  communicated  much  valuable 
information — the  result,  not  of  theory,  but  of  patient 
and  accurate  experiment. 

(4.)  Mariotte,  who  was  the  principal  cause  of 
exciting  the  controversy  allude<l  to  above,  respecting 
the  seat  of  vision,  was  the  first  who  demonstrated, 
what  had  been  conjectured  by  Des  Cartes  and  others, 
that  objects  are  seen,  not  in  the  crystalline  humour 
of  the  eye,  but  through  its  medium ;  and  that  the 
true  seat  of  vision  is  to  be  sought  in  the  optic  nerve 
attached  to  the  choroidal  membrane,  or,  as  others 
maintained,  to  the  retina. 
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(5.)  Leibnitz  was  too  ardently  dmotetl  to  sdenoe 
to  permit,  that  investigations  so  curious  and  pro- 
found should  be  carried  on,  without  directinf^  to 
them  the  energies  of  his  powerful  mind.  Several 
valuable  papers  were  published  by  him  in  the  LcipcJc 
Transactions  for  1682,  on  the  principles  of  "  Optia, 
Catoptrics,  and  DiojHrica  :"  in  which  much  light  it 
thrown  on  the  previously  established  laws  of  refrac- 
tion and  reflection,  and  many  valuable  ndditiooi 
were  made  to  the  science.  AH  these,  however,  and 
e\'ery  other  optical  discovery  of  this  Auffustaii  tip^ 
of  science,  were  completely  eclipsed  by  the  briUioocf 
of  the  development  made  by  our  illustrious  fefcf 
countryman.  Sir  Isaac  Newton,  a  summary  of  whicli 
will  be  presented  in  the  next  section. 


Sect.  IV. 


ON  TBE  OPTICAL  DISCOVERIEa  OP  SIR  ISAAC  NBWTM. 


333.  Anothee  highly  interesting  train  of  pfafsieai 
discoveries  remains  to  be  noticed;  which  are  not 
less  surprising  than  those  to  nhich  we  have  alluded 
in  former  sections,  and  in  comieuoD  with  otber 
departments  of  philosophy.  The  state  of  science 
in  general,  and  especially  of  optical  science,  wbea 
NawToN  commenced  his  philosophical  career,  w» 
such  as  could  not  fail  to  enkindle  his  cntliuaasni, 
and  stimulate  to  patient  and  persevering  exMlioa 
The  properties  of  light,  and  the  theory  of  visioD,  Iti 
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been  in  part  developed— tlie  laws  of  reflection  and 
refraction  had  been  demoustratud,  both  »cientiliciUly 
and  practically — u  new  and  almost  boundless  ftuld  of 
science  had  bct'n  laid  open,  by  means  of  convex  and 
concave   lenses  variously  combined — but  yet  there 
remained  much  to  be  investigated  and  known.    The 
phaiiiomcna   were  familiar  to  men  of  science,  but 
their  causes  were  as  yet  unknowu.     "  Wlial  is  the 
true  uaturc  uf  that  tmn»parcnt  tluid,  called  liffht — 
and  why,  under  certain  circumstances,  is  it  variously 
refracted  or  reflected  T — these,  with  many  similar 
inquiries,    which    would    naturalty    suggest    them- 
Hclvcis  to    the  mind  of  a  philosophical  observer  of 
nature,  were  subjects  still  veiled  in    mystery  and 
darkness ;  till  Newton  arose,  who,  instead  of  theo- 
rizing and  speculating  on  the  subject,  bad  recourse 
to  the  most  patient,  minute,  and  oft-repeated  ex- 
periments, until    be  at  length  succeeded  "  iu   un> 
twisting  tlie  B]>lendid  robe  of  day." 

334*  Newton  was  httle  more  than  twenty-three 
years  of  age  when  he  commenced  these  profoiuid 
researches  into  the  nature  and  properties  of  light, 
which  led  to  a  long  train  of  curious  aud  sublime 
discoveries.  It  is  probable  that  his  attention  was 
first  directed  to  this  subject  by  the  celebrated  work 
of  lluygens,  olludetl  to  tn  the  last  section ;  in  which 
that  graat  proctical  philosopher  had  developed  a 
new  theory  of  light,  tlint  appeared  to  him  satisfac- 
torily to  explain  the  phsenomcna  and  laws  of 
refraction  and  reflection.  According  to  Huygeus, 
"  Light  consists  io  certain  undulations,  conimum* 
cated  by  luminous  bodies  to  the  ethereal  fluid  which 


fills  at]  space.  This  fluid  is  composed  of  the  toott 
siibtile  matter,  is  highly  elastic,  and  the  undulation* 
are  propagiited  through  it  with  great  velocity  in 
spherical  superficies  proceeding  from  a  centre."  The 
treatise  in  which  this  ingenioiis  theory  was  developed 
and  defended,  appears  to  have  first  attracted  the 
attention  of  Sir  Isaac  Newton  to  optical  researche*. 
A  circiimstatice,  apparently  accidental,  greatly  facili- 
tated his  investigations.  When  trying  the  eflert 
of  lenses  of  dtflcrent  forms,  with  the  hope  of  im- 
proving the  telescope,  by  rendering  the  field  of 
vision  more  distinct,  he  hit  upon  the  ftrium  ;  and  his 
sagacious  mind  quickly  pcrcfived  that  the  invtnt-  < 
ment  was  well  adapted  to  the  investigation  of  tMi 
causes  of  the  primary  colours.  These  he  discovered 
and  fully  demonstrated  to  he  prodnccd  hy  the  djf- 
ferent  refrangihility  of  different  rayi  f>f  light ;  those 
which  are  least  refrangible  producing  the  darker 
and  stronger  colours,  such  as  red,  orange,  and. 
yellow ;  wliile  those  which  are  most  easily  refracted, 
being  weaker  rays,  produce  the  fainter  colours 
violet,  blue,  Stc.  Not  satisfied  with  tlw  exj>orimen 
proof  of  this  fact,  obtained  by  an  attentive  obMrvi 
tion  of  actual  phasnomena,  this  profound  ptiilosoph 
proceeded  to  the  decomposition  and  re-union  of  solar 
lays  under  all  possible  circumstances,  in  order  to 
shew  the  precise  quantum  of  the  refrangihility  of 
each,  and  the  order  in  which  they  are  sererally 
combined.  Applying  these  facts  to  the  rainbow, 
he  gatliercd  thence  the  most  convincing  demonstra- 
tions of  his  hypothesis,  relative  to  the  cause  of  the 
prismatic  colours.    To  him  belongs  the  honour  of 
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having  proved  beyond  all  doubt,  that  the  Iris  is  but 
a  magtiificcnt  prism  produced  by  natural  causes ; 
since,  ui  coinparing  its  colours  with  those  exhibited 
by  the  prism,  it  was  found  that  they  arc  precisely 
the  name,  and  In  the  same  order.  "  Newton 
showed,"  says  Playfair,  "  the  truth  of  his  principles 
by  calculatinj^  the  extent  of  the  arch  described  in 
the  heavens— the  breadth  of  the  coloured  how — the 
position  of  the  secotidary  bow — its  distance  from  the 
primary — and  by  explaining  the  inversion  of  colours. 
There  is  not  perhaps  in  the  M'liote  range  of  science, 
any  instance  of  happier  application  of  theory,  or 
one  in  which  the  mind  rests  with  fuller  confidence."* 
335.  There  remained,  however,  another  interest- 
ing object  of  investigation,  with  reference  to  the 
doctrine  of  colours,  which  did  not  escape  the  pene- 
tration of  Newton.  It  had  been  proved,  that  what 
might  appear  to  be  a  single  solar  ray,  was,  in 
reality,  a  pencil  of  rays,  capable  of  being  decom- 
posed by  the  prism,  and  exhibiting  different  colours ; 
but  it  was  not  yet  ascertained  why  objects  appeared 
uniformly  of  the  same  colour;  one  red,  a  »eeond 
blue,  and  a  third  green,  &c.  This  was  shewn,  by 
the  experiments  of  our  great  philosopher,  to  be 
oceuioned  by  the  greater  disposition  of  a  natural 
substance  to  reflect  rays  of  one  colour,  than  those 
of  another  which  fall  upon  it.  Thus  the  far  greater 
number  of  leaves  have  a  tendency  to  absorb  the  red, 
yellow,  or  blue  rays,  and  to  reflect  the  green ;  for 
which  reason,  they  exhibit  the  latter  colour  to  tho 
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qpeof  thtobserrer.  Od  inTestigathtg  the  subject 
BBK  deeply.  He  permred  the  combined  infioeuce  of 
dM  two  great  propeilics  of  lights  reflectiao  and 
refracticMi,  in  the  prodQction  of  the  phaamMM  of 
ealoun.  Refraction  decomposes  the  solar  ray,  sad 
Bepanlcs  tbose  which  are  l«ss  from  othen  which  tre 
more  lefrangiUe :  while  the  laws  of  reflection  de- 
termine the  maoibet  in  which  they  will  screrally  fall 
on  the  eye,  aod,  consequently,  what  colour  aa  oh* 
ject  will  assume  in  any  given  position.  The  most 
curious,  bat  perhaps  the  mo^t  vulnerable  part  of 
NewKm's  theory  on  this  question,  rolatoi  to  what  he 
terms  "  fits  of  eaify  transmission  or  reflection ;  a 
theory  which,  whether  completely  satisfactory  or 
not,  certainly  solves  many  otherwise  inexplicable 
phenomena. 

836.  The  next  importuit  step  in  tliis  senea  of 
optical  discoveries,  relntes  to  the  nuinner  in  which 
light  is  propagatt-'tl,  and  the  inferences  deduced  from 
its  mode  of  tranf^nission,  serving  to  illustrate  mc^ 
fully  its  nature  and  properties.  The  fact  was 
established,  by  innumerable  experiments,  that  U^t 
is  an  emanation  of  particles  inconceivably  tubtile 
and  minute,  moving  in  right  lines  with  incredible 
Telocity,  and  attracted  by  the  particles  of  tsaa** 
parent  bodies.  Applying  the  principles  of  dyBA- 
mics  (as  far  as  they  relate  to  the  laws  of  motiao)  to 
this  theory,  he  found  that  they  mutually  iflostrated 
and  eatablished  each  other.  The  doctrine  of  mftp» 
iions,  according  to  the  Cartesian  hypothesis,  and 
that  of  und«l(Uwns,  maintained  by  Huygens,  was 
effectually  exploded;  and  demonstrative  cvidenoe 
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was  (fiven,  that  rays  of  light,  wliether  descending 
perpendicularly,  obliquely,  or  in  imy  other  direclion, 
were  subjected  to  all  tlie  laws  common  to  falling 
bodies  under  such  circumstances.  From  this  fact 
miuiy  important  ctmsequeuces  were  deduced.  A 
Dew  light  was  poured  on  sdentilic  philosophy. 
Chemists  were  funiished  with  new  data  on  which 
to  proceed  in  their  analyses  and  by  which  they  may 
he  led  on  to  further  discoveries.  When  these  re- 
mits of  patient  and  profound  investigation  into  the 
nature  of  hght,  'and  the  manner  in  which  it  is  pro- 
pagated, were  coniraunicHted  to  the  scientific  world 
through  the  medium  of  tlie  "  Philosophical  Tran*- 
actionii,"  tlie  utmost  astonisluncnt  was  excited ;  some 
doubted  their  truth ;  others  denied  the  consequences 
deduced  from  them ;  hut  all  were  enthusiastic  iu 
their  admiration  of  the  young  English  philosopher, 
whose  patience  of  research  was  equal  to  the  ferUUty 
of  iiis  invention  and  the  depth  of  liis  science. 

337.  Among  the  most  useful  results  of  Newton's 
optical  experiments  on  light,  the  improvement  of 
the  telescope,  which  was  by  this  means  suggested 
to  his  sagacious  nuud,  was  not  the  least.  It  had 
long  been  found  that  the  indistinctness  with  which 
objects  were  seen  through  refracting  telescopes  of 
high  magnifying  powers,  operated  as  a  great  clicek 
to  astronomical  discoveries.  The  most  eminent 
mechanicians  of  Europe,  (among  whom  were  Eus- 
tachio  Divini  of  Rome,  and  Campani  of  Uologna,) 
had  exerted  their  utmost  skill  to  remedy  this  in- 
convenience with  little  success.  They  had  enlarged 
the  diameter  of  Oieir  lenses,  and  heightened  their 


polish,  (iiid  tried  various  kinds  of  curves ;    but  still 
the  difficulty  remained  to  be  overcome.     The  feet 
was,  none  of  tiie  philosophers  who  preceded  Newton 
had  UjKcrtaincd  the  true  cause  of  the  indistincinca 
complained  of,  and  of  course  were  not  likely  to  sug- 
gest a  remedy.    But  Sir  Isaac  Newton's  discoveries, 
with  respect  to  the  rcfrangibility  of  light  and  t 
prismatic   colours,   at    once    solved    the    mystc 
Rightly  judging  that    the  principal  cause  of  tl 
evil  was  tlie  unequal  refrangibiiity  of  the  compo- 
nent parts  of  the  solar  rays,  he  concluded,  that  t 
object  desired    might  be  more  easily  obtained  b 
reflection    than     by     refraction.       To    verify    this 
conjecture,    he   polished   with    his   own    hand    i 
first  metallic  speculum,  and  constructed  a  reflectinj 
telescope,  the  utility  of  which  seems  to  have 
exceeded  his  expectations.     This  important  instn. 
ment  was  completed  in  1671 ;  and  in  the  foUowin 
year,  a  letter  addressed  to  Oldenburg,  the  Secretary 
of  the  Royal  Society,  appears  in  the  Philosophical 
Transactions,  communicating  the  first  intelligence  of 
the  success  of  his  experiments,  and  giving  an  acc' 
rate  description  of  his  new  optical  machine, 
reflecting  telescope  of  Sir  Isjiac  Newton  difTers 
essentially    from    those    previously    alluded    to. 
constructed  by  James  Gregory,  and   improved  by 
Dr.  Hookc,  that  it  muy  justly  be  accounted  a  nev 
and  original  invention. 

338.  The  la^t  in  this  unparalleled  Berics 
brilliant  discoveries,  which  it  is  requisite  distinctly 
to  notice,  relates  to  the  experiments  of  this  profound 
philosopher  on  the  itffieciion  or  reflection  of  light. 
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The  original  discover)-  of  tJiis  property  of  liffht  lind 
been  made  a  few  years  before  by  Grimaldi  (^  331.)  ; 
it   appears    to  have  been  re-discovered,   about  six 
years  after,  by  Hooke;   but  it  was  not  understood, 
it  was  not  clearly  defined — it  can  scarcely  be  said 
to  have  been  proved  to  exist — till  tlie  various  and 
minute  experiments  of  Newton  placed  it  beyond 
doubt,  and  fully  ascertained  the  cause  of  the  pha>- 
nomenon.      From  tliis,  as  from  a  thousand  oth«f' 
sources,  were  drawn  additional  proofs  of  the  great  law 
of  gravitation.     Towards  the  close  of  his  admirable 
work  on  optics,  a  series  of  valuable  hints  were  sub- 
mitted to  the  learned  world  in  the  form  of  queries, 
either  because  they  had  not  yet  been  sufficiently 
verified  by  experiment,  or  because  they  were  merely 
the  conjectures  of  his  penetrating  mind :    but  to 
intellects  like  those  of  Bacon,  Newton,  and  a  few 
other    highly  gifted    individuals,    conjectures    and 
anticipations    almost    partake  of  the  character  of 
predicted  discoveries.      Each  revolving    year,  and 
every  additional  fact,  have  served  but  to  verify  tho 
truth  of  many  of  these  conjectures,  and  heighten 
our  admiration  of  the  profound  genius  which  gave 
them  birth.* 


'  Muny  valuable  papers,  coninining  full  informntion  oftlieie 
itBpendoiis  discoveries,  appear  in  n  scnitcrrd  fonn  in  tlie  earlier 
volnmes  of  the  Fhilosophiral  Trnniaction);  pan  ol'  thc*c  hare 
been  tubscqucDily  collected  and  puliliihcd  nniong  his  philo- 
■opliical  works.  Iksidcs  wliich,  lie  wrote  on  ilie  »ubject 
**  Iiflcliones  Oplicfe,"  or  Leciiircs  on  Optics,  dclii'cred  at  Cam- 
briditP.  and  a  irentise  on  Optics,  !n  three  boob*. 


Section  V. 

SKETCU   OP  T»E   mSTORY    OF    EXPERIMENTAL    SCIE5a 
DUBINO  THE   SBVENTEENTU   CENTUKY. 

839.   The  term  experimental  philosophy,  may  bo 
applied  in  its  extended  significatiou  to  all  the  de- 
partmentR  of  physical  science,  as  far  as  they  depend 
on  observation  Mid  Experience.     Few  of  the  tnemo- 
rable  dwcoverics  in  natural  philosophy,  which  iiare 
been  noticed  in  the  preceding  sections,  could  haw 
been  made  without  the  aid  of  patient  aimlysis  nod 
unwearied  diligence  of  research.     Galileo,  Huygnn, 
licibnits!,  and   Newton,    may   therefore    be  justly 
accounted  experimental,  as  well  as  scientific  pliilo* 
sophers ;  nor  is  it  Ices  requisite   to  adhere  strictly 
to  this  mode  of  investigation  in  ostrononucal,  me- 
chanical, or  optical  researches,  than  in  thoae  which 
relate  to    the    constitution   and   trnn-imtitstioa  of 
material  substances.     But  at  present,  the  phraae 
experimental  science  is  used  in  a  restricted  sense,  to 
denote  those  branches  of  natural  philosophy  which 
wholly  depend  on  experimental  proofs,  and  the  en- 
dcnce  of  facts;  those  which  investigate  the  elementaiy 
principles  of  bodies,  and  Uieir  mutual  agencies;  those 
which  develop  the  clmnges  of  which  they  are  sus- 
ceptible, the  new  properties  they  acquire,  and  the 
various  phienomena  they  exhibit,  in  dift'ercut  states 
of  combination  or  solution.    These  sciences  have 
greatly    multiplied    in    modem   times,    or    rather 
have  been  subdivided,  as  practical  knowledge  bt> 
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increased ;  but  at  the  period  to  wliich  the  present 
retrospect  refers,  none  were  known  but  cliemistrtf 
and  eieetricity ;  and  these  were  as  yet  but  in  tbdr 
infancy,  compared  with  the  vigour  and  expansion  to 
which  they  huvc  subsequently  attained. 

840.  In  a  former  part  of  this  work,  a  transient 
allusion  was  made  to  the  probable  origin  of  c/iemical 
science  amoiijf  the  Egyptians.  (§  53.)  The  inde- 
fatigable labours  of  the  Arabian  and  European 
alchemists  to  procure  the  elixir  of  life,  or  to  produce 
the  pliilojopher's  stone,  have  ako  been  noticed. 
(§  212,  221J.)  But  these  visionary  pursuitii  can 
scarcely  deserve  the  name  of  experimental  science. 
Some  useful  discoveries  were  made,  it  is  true,  by 
a  kind  of  felicitous  accident,  and  some  inconsiderable 
advances  in  practical  knowledge  resulted  from  them. 
But  if  this  absurd  mode  of  philosophizing  had  con- 
tinued to  the  present  day ; — ^if  men,  pretending  to 
science,  had  still  endeavoured  to  controul,  rather 
than  investigate  nature;  to  establish  facts  by  hy- 
potheses, instead  of  establishing  hypotheses  by  facts; 
to  subjugate  the  phieiiomena  of  nature  to  their  theo- 
ries, instead  of  deducing  their  theories  from  physical 
pliienomena; — science  had  still  remained  stationary, 
nor  should  we  have  witnessed  any  of  those  bold  and 
rapid  Hights  which  have  been  subsequently  taken. 
To  the  profound  and  penetrating  genius  of  the 
illustrious  Bacon,  it  is  attributed  that  the  illusions 
of  former  ages  were  cHcctually  scattered,  and  a  flood 
of  light  was  poured  on  even  the  most  mysterious 
operations  of  nature.  To  him  belongs  the  distin< 
guished  honour  of  having  thrown  down  the  bulwarks 
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of  ignorance  and  error;  and  pmntcd  out  the  tnie 
path  of  science  to  all  euccccditif^  generations. 

341.  Aft«r  the  death  of  Lord  Bacou,  many  of  the 
philosophers  of  Europe,  pursuing  the  track  which  be 
Iiad  distinctly  puiiilcd  out  in  his  "  Instauration  of  the 
Scicuees,"  entered  with  zeal  and  industry  upon  a 
course  of  experiaiental  inquiry,  the  results  of  which 
were  extremely  importout.  Among  those  of  our 
own  countrymen,  who  thus  distinguished  themseWes 
in  the  chemical  department,  were  lioyl^e,  Jloote, 
HeictOH,  Mayow,  and  Ilalet;  of  the  continental  phit 
losophers,  the  most  successful  in  their  cxpcrunenlAl 
researches  were,  Glauber,  of  Amsterdam;  Brandt, 
of  Berlin;  the  Elder  Ijemery,  of  Paris;  Beccfter,  of 
Spires;  Ernest  Stahl,  of  Anspach  ;  and  Uoerkaaxt, 
of  Leyden.  The  philosophical  writings  of  Boylb 
afibrd  sufKcivnt  evidence  of  the  industry  and  per- 
severance with  which  he  investigated  natural  phte- 
nomena;  but  it  has  been  justly  remarked  by  a 
modern  scientific  writer,  that  his  merit  conusts 
rather  "  in  the  indirect  benefits  conferred  on 
science,  by  enkindUng  the  zeal  and  directing  the 
inquiries  of  others,  than  in  the  discoveries  ac- 
tually made  hy  liimself.  Hookb  owes  much  of  his 
celebrity  and  success,  as  an  experimentahst,  to  the 
patronage  of  his  noble  friend  and  coadjutor,  who  first 
brought  him  into  public  notice,  and  furnished  him 
with  the  means  of  pursuing  his  physical  researches. 
The  results  of  their  united  labours  in  pneumatic 
chemistry,  and  other  departments  of  the  science,  are 
contained  in  two  treatises  published  by  Dr.  Hooke, 
the    first   entitled,  Micrographta,  which    appeared 
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in  1664,  arui  the  latter  Lnmpas,  printed  in  1677. 
In  these  scientific  works,  many  new  and  iniportaiit 
pxpcriincnts  were  announced,  and  not  a  few  of  the 
discoveries  of  future  years  were  unticipat*id  and 
partly  developed.  Though  tlic  mighty  genius  of 
Newian  was  chiefly  applied  to  the  mechanical  ope- 
rations of  nature,  he  was  not  regardless  of  its 
internal  pha;nomena.  "  To  him,"  says  a  modem 
historian,  "  chemistry  is  indebted  for  the  first  cor- 
rect views  respecting  the  nature  of  combination  \' 
a  subject  which  had  little  engaged  the  attention  of 
the  more  sensible  experimentalists  of  the  preceding 
periods,  and  which  was  formerly  attributed  to  the 
occult  qualities  of  the  Aristotelians,  and  afterwards 
to  the  mechanical  forms  of  the  particles  of  bodies." 
From  this  science,  as  well  as  from  all  the  other 
brunches  of  philosophy,  tliis  profound  investigator 
of  nature  gathered  proofs  of  the  great  law  of  attrac- 
tion; for,  to  the  same  principle  which  puts  in 
motion  the  vast  machine  of  the  universe,  the  chemi- 
cal affinities  and  elective  attractions  are  also  to  be 
attributed.* 

S42.  The  distinguished  individuals  alluded  to  in 
the  last  paragraph,  were  not  chielly  indebted  to 
chemical  science  for  the  posthumous  fame  they 
have  enjoyed.  They  excelled,  in  many  other  depart- 
ments of  physical  science,  far  more  than  in  tliat  of 
■ehemistry.  But  the  practical  philcwiophers  about 
to  be  mentioned,  were  almost  exclusively  devoted  to 
this  species  of  physical  investigations,  and  arc  only 

*  \'i(le  Brandi.-'s  Din*,  on  the  Progress  of  Cbcmical  Pbilo«>* 
phy.  a)*.  E»cx.  Brht.  N.  Supp.  Vol.  III. 
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known  to  posterity  In  the  character  of  theoretic  or 
experiraental  chemists.  Adhering  still  to  Britain, 
we  may  first  mention  John  Mayow,  a  native  of 
Cornwall,  who  tlouriiihed  about  the  middle  of  the 
seventeenth  century,  and  was  the  author  of  scTcral 
valuable  chemical  tracts,  which  continue  to  be  highly 
esteemed.  They  principally  treat  of  the  nature  of 
the  atmosphere,  the  influence  of  fermentation  on 
r^etable  and  animal  substances,  the  cause  of  com- 
bustion,  and  the  nitro^crial  spirit,  with  which  ibf 
author  conceived  the  atmosphere  to  l>c  imprc^ialed. 
"  The  entire  collection  of  Mayow's  tracts,  published 
at  Oxford,  in  1674,  relate  to  a  great  variety  of 
chemical,  physiological,  and  medical  subjects,  awil 
abound  in  traits  of  original  and  inventive  geotas.' 
They  ftimish  the  prototype  of  many  modero  difr- 
covcries,  which  have  conferred  great  and  lasting 
renown  upon  succeeding  experimentalists. 

Next  in  the  order  of  time,  among  the  English 
chemists,  occurs  Dr.  Stkphen  Halks,  a  celebrated 
philosopher  and  divine,  who  flourished  at  the  dose 
of  the  seventeenth,  and  beginning  of  the  eighteenth 
centuries.  The  attention  of  this  great  naturalist  was 
principally  directed  to  the  nature  and  properties  of 
air,  in  all  its  various  states  of  combination,  and  the 
effects  produced  by  diflerent  gases  on  animal,  n^e- 
tablc,  or  mineral  substanceA.  On  this  account  he 
has  been  generally  designated,  \\ie  founder  t^'  pneit- 
matic  chemistry.  "  In  perusing  hiji  Essays,"  says 
Brande, "  we  frequently  find  him  on  tlie  verge  of 
those  splendid  discoveries  which  fell  to  the  lot  of 
his  fellow-labourers  and  successors ;  but  the  erro- 
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neous  nature  of  his  preconceived  opinionii  induced 
him  to  take  for  granted  that  which  experiment 
should  have  determined,  and  to  rest  satlified  with 
results  which,  had  they  been  followed  up,  would 
have  inevitably  ted  to  the  most  important  and  novel 
facts.  His  experiments  do  credit  to  his  industry; 
but  his  conclusions  betray  feebleness  of  judgment."** 

343.  Among  many  experimental  philosophers, 
who  successfully  pursued  similar  trains  of  physical 
investigation,  in  various  parts  of  Europe,  may  be 
enumerated : 

(I.)  (Uauher  of  Amsterdam,  whose  chemical 
works  were  first  published  at  Frankfort  in  16.M, 
and  contain  an  immense  variety  of  curious  and  in- 
tcrcsting  facts.  When  the  date  of  these  publications, 
and  the  infant  state  of  the  science  are  considered,  it 
cannot  fail  to  excite  surprise  that  so  many  curious 
discoveries  should  have  been  made  so  early ;  and 
that  his  ex{)enmenta)  science  should  have  taken  so 
wide  a  range. 

(2.)  HramU  of  Berlin,  who  discovered  the  inflam- 
mable substance,  since  denominated  phosphorus, 
and  described  its  i>roperties,  in  several  chemical 
tracts  which  appeared  al)out  a.  d.  1669. 

(3.)  Lenu-ry  the  elder,  who  delivered  public  lec- 
tures on  chemistry  at  Paris,  about  a.  d.  1674,  with 
great  applause,  and  whose  celebrity  chiefly  rests  on 
the  attractive  attire  with  which  he  invested  his 
favourite  science,  in  so  much  that  his  lectures,  when 
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published,  were  Kou^lit  and  rend  with  the  ntnuKt 
avidity. 

(4.)  Becfher  of  Spires,  a  man  of  original  gMu'tW 
and  prodigious  labour,  of  which  his  voluminous 
writiugs  bear  auipte  testimony.  His  principal  and 
most  curious  works  are  entitled,  Pkysica  SuiAer- 
rnnea,  in  which  he  treats  of  the  original  creation  of 
matter,  and  the  transition  and  interchange  of  tlw 
elements ;  and  (Kdipits  Ckemicm,  or  clicmical  insti- 
tutions, whicli  contains  the  history  of  the  chemical 
elements,  as  far  as  they  had  then  been  ojiccrtained, 
and  the  processes  of  the  laboratory  with  regard  to 
each. 

(5.)  Ernest  Stahl  of  Anspach,  in  Franconia. 
flourished  at  the  close  of  the  seventeenth  century, 
and  is  best  known  as  the  principal  founder  of 
tlie  onee  celebrated,  but  now  exploded  sytXeni  of 
Phlogiston  :  a  system  which  rapidly  spread  through 
Europe,  and  acquired  such  universal  credence,  that 
it  was  with  the  greatest  reluctance  abandoned,  even 
after  its  fallacy  was  brought  to  light.  The  chemical 
opinions  of  Stahl  are  chiefly  detailed  in  his  "  Three 
Hundred  Experiments,"  published  at  Berlin,  a.  d. 
1731,  and  his  "  Fundamenta  ChymiK,"  which  ap- 
I)eared  soon  after. 

((}.)  It  is  only  requisite  further  to  mention  the 
celebrated  Boerhaave,  who,  thougli  horn  in  the  seren- 
teenlh  centur)*,  did  not  acquire  fame  as  an  experi- 
mental philosopher,  till  the  comiuenccuient  of  the 
eighteenth.  At  that  time  he  was  profesftor  of 
chemistry,  botany,  and  physic,  in  the  university  of 
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Leydcn,  on  all  which  sciences  he  deKvcred  public 
lectures,  which  were  subsequently  published,  under 
the  title  of  "  Elements  of  Cliemistry ;"  a  work  which 
has  acquired  great  celebrity,  and  been  translated 
&om  the  original  Latin  into  ahnost  all  the  languages 
of  Europe. 

344.  Having  glanced  at  the  progress  of  chemical 
science,  and  the  individuals,  both  at  home  and 
abroad,  who  chiefly  contributed  to  its  advancement, 
it  will  be  proper  to  advert  for  a  moment  to  a  kindred 
branch  of  experimental  science,  which  began  about 
the  same  period  to  attract  attention  —  tliat  of  Eiec' 
Iricitij.  This  belongs  exclusively  to  modem  times ; 
for,  although  some  of  the  ancients  observed  the 
attracting  power  of  antbur,  and  occasionally  allude 
to  it  in  their  writings  as  an  occult  quality  of 
nature,*  they  had  no  conception  of  the  nature  or 
extent  of  electric  attraction  in  general ;  and  still 
less,  of  the  remarkable  pha;nomena  resulting  from 
its  operation.  The  first  who  mode  any  real  advances 
towards  the  discovery  of  this  science,  was  Gilbert 
of  Colchester,  who  flourished  about  a.  d.  1600,  and 
was  honoured  with  the  appointment  of  physician  to 


*  Tholes  of  iMilcliiN  runt  incntioDs  ii,  sod  conjectured  lliat  the 
subet&nce  nas  animaicd.  Hieophrastua  next  alludtH  to  it,  aboui 
A.  C.  300,  and  cUssex  it  aniong  nattvo  fosaila.  Pliuy,  in  his 
NttturtJ  History,  apcnks  of  the  attracting  quality  of  amber, 
lliouf^h  tit  makes  no  aiicmpt  to  solve  iht  myiiery.  Many  lawr 
tmturaliitB  have  also  occasionally  noticed  thiii  proprrty,  and 
dcMribeil  aome  of  its  clfecu,  particularly  GnMcitdi,  Sir  Kemdm 
Digby.  ami  Sif  Thomas  Brown.  —  i'tde  I'rieitiey  on  Eltclticily, 
pp.  1,  2. 
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Queen  Elizabeth.  He  was  the  author  of  two  liigUjr 
philosophical  treatises,  entitled,  *'  De  Mumlo  mm/ro 
Stiblwtari:'  and  "  De  Magmte."  The  latter  of 
these  contains  a  great  VBricty  of  electrical  experi- 
ments made  on  different  subatancca.  "  To  him,' 
says  Priestley,  in  liis  history  of  tliis  science,  *'  we  owe 
a  great  augmentation  of  the  list  of  electrical  bodies, 
as  also  of  the  bodies  on  which  electrics  can  act ;  and 
be  has  carefully  noted  several  capital  circumstance* 
relating  to  the  manner  of  their  action,  though  his 
theory  of  electricity  was  very  imperfect,  as  might  be 
expected."  After  enumerating  the  several  sub- 
stances in  which  Gilbert  discovered  the  property  of 
electric  attraction;  and  a  sketch  of  his  opinion* 
as  well  as  facts,  the  narrative  is  thus  concluded:— 
••^Such  were  the  discoveries  of  our  countrjnun 
Gilbert,  who  may  justly  he  called  ifie  father  o/" 
modern  cleclriciti/ ;  though  it  be  true  that  \w  left 
his  child  in  its  very  infancy."  Some  incomiderablc 
additions  were  made  to  the  scicntiJic  discoveries  of 
Gilbert,  by  Sir  Francis  Bacon,  the  detailed  account 
of  which  will  he  found  in  his  '*  Physiological  Re- 
mains." The  excellent  Boyle  carried  somewhat 
farther  these  investigations,  and  made  some  dis- 
coveries, which  may,  in  the  present  advanced  slate 
of  the  acience,  appear  to  be  unimportant,  but  irhicb 
at  the  time  of  their  discovery  were  highly  ap- 
preciated. 

315.  Otto  Gvericke,  the  original  inventor  of  the 
air-pump,  was  enabled,  by  means  of  that  important 
instrument,  eminently  to  promote  tlic  practical 
sciences  in  general.     Many  highly  ingenious  cxpfri* 
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mentt  were  made  by  him  on  electrified  substances, 
and  to  him  is  attributed  the  first  coiistructioii  of  a 
rude  and  imperfect  electrical  machine,  which  was 
nothing  but  a  globe  of  sulphur  mounted  on  an  axb, 
and  whirled  in  a  wooden  frame,  rubbing  it  at  the 
same  time  with  his  hand.  By  this  simple  contrirance 
he  was  enabled  not  only  to  perform  all  the  experi- 
ments in  electricity  previously  known,  but  also  to 
make  many  new  discoveries.  Among  the  most  im- 
portant results  of  his  persevering  investigutions  in 
this  department  of  science  was,  the  demonstration 
of  the  fact,  "  that  bodies  imraerged  in  electric  atmo- 
spheres, are  themiielves  electrified^  and  with  an  elec- 
tricity opposite  to  that  of  the  atmosphere."  This 
experimental  philosopher  was  also  the  first  to 
discover  the  luminous  appearances  exhibited  by  the 
electric  fluid,  and  the  sound  produced  by  electrical 
excitement. 

346.  Electricity  was  among  the  amusements, 
rather  than  the  serious  occupation  of  our  great 
philosopher,  Sm  Isaac  Nbwton.  Notliing  that 
partook  of  tJie  nature  of  science  could  be  indifferent 
to  him,  nor  was  lie  regardless  even  of  the  minutest 
operations  of  nature.  Though  accustomed  to  soar, 
with  untired  wing,  to  the  loiliest  heights  of  finite 
intelligence,  and  include  within  the  range  of  his 
profound  investigation  the  entire  mechanism  of  the 
universe,  he  did  not  account  it  beneath  him  to 
ob«rve  the  movements  of  an  electrified  feather 
dancing  on  the  table,  or  the  attractive  and  repellent 
powers  of  magnetised  and  electrified  substances  in 
I    general.     With  that  modesty  for  which  this  great 
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philosoplicr    has    been    so   justly  witl    e1<M{UonUyM 
eulogised,  he  i>rop(isc<),    in   the   torm   of  querie^.' 
sonic  valuable  suggestions,  the  correctness  of  wbidi 
sabsequent  dieoovcrics  have    fully  established  and 
(M^nfirmed.* 
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347.  This  brief  retrospect  of  the  history  of 
Kcicntitic  philosophy  will  c'lo!>e  with  the  incmorublc 
dtscoveries  of  Sir  Isaac  Newton,  for  reasons  whidi 
have  been  assigned  in  the  Preface  to  this  work. 
But  Iwfore  wc  proceed  to  the  remaining  diwion, 
in  which  it  is  proi)osed  to  sketch  the  history  of 
intellectual  science  from  the  revival  of  letters  to  the 
name  period,  it  will  not  be  irrelevant  to  introdooe 
a  few  remarks  on  the  general  character  and  dis- 
tinguishing feature  of  that  new  and  sublime  philo- 
sophy, of  which  he  was  the  acknowledged  founder. 
On  many  accounts,  the  »ra  of  Newton  must  be 
accounted  the  most  memorable  in  the  history  of 
mankind  ;  and  as  such,  it  cannot  be  too  attentively 
considered. 

348.  Many  illustrious  names  occur  in  the  tilt  of 
his  contemporaries  and  coadjutors,  of  wtuch  no 
other  proof  uecd  bo  adduced,  than  to  state  that 
at  the   same    period    flourished    Barrow   and   the 
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Bernoulli,  (iasscndi  and  Leibnitz,  with  a  long 
train  of  other  tlistinguishcd  philosophvn,  who  formed^ 
by  the  prcMimincncc  of  their  genius  and  tlio  brilliancy 
of  their  discoveries,  a  kind  of  intellectual  Kalnxy, 
to  which  no  other  age  can  furnish  a  parallel.  Yet 
Newton  towers  above  them  all,  in  the  majesty  of 
unrivalled  genius,  and  appears  like  the  sun  in  the 
midst  of  the  celestial  luminaries.  "  When  we  look 
back,"  says  an  eloquent  divine  and  enlightened  phi- 
losopher of  the  present  day,  "on  the  days  of  Newton, 
we  annex  a  kind  of  mysterious  greatness  to  him. 
who,  by  the  pure  force  of  his  understanding,  rose 
to  such  a  gigantic  elevation  above  the  level  of  ordinary 
men — and  the  kings  and  warriors  of  other  days  sink 
into  insignificance  around  him — and  he  at  this  mo- 
ment stands  forth  to  the  public  eye  in  a  prouder 
array  of  glory  than  circles  the  memory  of  all  the 
men  of  former  generations  :  and  while  all  the  vulgar 
grandeur  of  other  days  is  now  moulderiiig  in  forget- 
fiilness,  the  achievements  of  our  great  astronomer 
are  still  fresh  in  the  veneration  of  his  countrymen, 
and  they  carry  him  forward  in  the  stream  of  time 
with  a  reputation  ever  gathering,  and  the  triumphs 
of  a  distinction  that  will  never  die."* 

349.  The  justly  admired  writer,  from  whoso 
luminous  pages  tlie  preceding  extract  has  been 
taken,  has  sketched  with  a  masterly  hand  the 
prominent  features  of  the  pliilosophy  of  Newton, 
and  fully  shewn  that  they  chiefly  consist  in  a  ripd 
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and  inflexible  adiiereiice  to  cvidcitcc,  and  tbe  utter 
absence  of  all  theory  aiid  hypothesis.  To  tUs 
our  great  pliilosophcr  uwcit  hi»  most  valuable  disco- 
veries, and  by  this  he  is  honourably  distinguisbod 
from  the  most  illustriouii  of  his  predecessors  cod 
contemporaries.  Des  Cartes  and  I^ibnit^,  both  of 
whom  may  justly  be  classed  with  the  most  higtdy 
gifted  of  their  speciej>,  were  given  to  theorize,  and 
were  not  unfrequentty  betrayed,  by  their  lore  of 
speculation,  into  philosophical  errors  and  absurdities. 
The  vortices  of  the  former,  and  the  ntonads  of  tbe 
latter,  are  striking  illustrations  of  this  fact.  But 
Newton  was  proof  again^it  every  KUcb  tempt^on; 
and  tlie  mighty  fabric  of  philosophy,  reared  by  him, 
remains  unshaken  and  impregnable,  because  founded 
on  the  rock  of  experimental  truth.  "  It  was,"  adds 
the  before-cited  author,  "  the  property  of  his  mind, 
that  it  kept  a  tenacious  hold  of  every  position  which 
had  proof  to  substantiate  it ;  but  it  forms  a  pro- 
perty equally  characteristic,  and  which,  in  fact,  gives 
its  leading  peculiarity  to  tbe  whole  spirit  and  style 
of  his  investigation!!,  that  he  put  u  most  determined 
exclusion  on  every  one  position  that  was  destitute  of 
such  proof.  He  would  not  admit  the  ustronomical 
theories,"  (and  the  same  remark  will  apply  to  all  hit 
physical  researches,)  "  of  those  who  went  before  him, 
because  they  had  no  proof.  He  would  not  give  in 
to  their  notions  about  the  planets  wheeling  their 
rounds  in  whirlpools  of  ether,  for  he  did  not  see  tbe 
ether;  he  had  no  proof  of  its  existence;  and  beside*, 
even  supposing  it  to  exist,  it  would  not  have  ttn' 
pressed  on  the  heavenly  bodies  such  movements  v 
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met  bb  observation.  He  would  not  submit  his 
judgment  to  the  reigning  systems  of  the  day,  for 
though  they  had  auihority  to  recommend  them,  they 
had  no  pra^;  and  thus  it  is  that  he  evinced  the 
strength  and  soundness  of  his  philosophy,  as  much 
by  his  decisions  on  those  doctrines  of  science  which 
he  rejected,  as  by  his  demonstration  of  those  doctrines 
of  science  which  he  was  the  first  to  propose,  and 
which  now  stand  out  to  the  eye  of  posterity  as  the 
only  moimmcnts  to  the  force  and  superiority  of  his 
understanding."  (pp.  63,  &i.) 

350.  The  writer  of  these  elements  cannot  forbear 
to  decorate  his  pages  with  one  other  extract  from 
this  admirable  discourse,  and  the  rather  as  it  may 
tend  to  throw  additional  light  on  some  of  the  facts 
which  have  been  related  in  former  sections  of  this 
work.  "  In  that  march  of  intellect  which  led  him 
(Newton)  onwards  through  the  rich  and  magnificent 
field  of  his  discoveries,  he  pondered  every  step;  and 
while  he  advanced  with  a  firm  and  assured  movement 
wherever  the  light  of  evidence  carried  him,  he  never 
suffered  any  glare  of  imagination  or  of  prejudice  to 
seduce  him  from  liis  path.  Sure  I  am.  that  in  the 
prosecution  of  his  wonderful  career,  he  found  himself 
on  a  way  beset  with  temptation  on  every  side  of  him. 
But  he  expatiated  on  a  lofty  region,  where,  in  alt 
ilie  giddiness  of  success,  he  might  hare  met  with 
much  to  solicit  his  fancy,  and  tempt  liim  to  some 
devious  speculation.  Had  he  been  like  the  majority 
of  other  men,  he  would  have  broken  free  from  the 
fetters  of  a  solM:r  and  chastised  understanding,  and, 
giving  wing  to  his  imagination,  had  done  what  phi- 
B    lo«ophers  have  done  after  liim — been  carried  away  by 
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some  meteor  of  their  own  Tomung,  or  found  their 
amusement  in  some  of  their  own  intellectual  pictures, 
or  palmed  some  loose  and  confident  plausibilities  of 
their  own  upon  the  world.     But  Newton  stood  true 
to  his  principle,  that  he  would  take  up  with  iiolhii^ 
which  wanted  evidence,  and  he  kept  by   his  de- 
monstrations and  his  measurements  and  his  prooft; 
and  if  it  be  true  that '  he  who  ruleth  his  own  spirit 
is  greater  than  he  who  tuketh  a  city,'  there  was  won, 
in  the  solitude  of  his  chamber,  many  a  repeated 
victory  over  himself,  which  should  give  a  brighter 
lustre  to  his  name  than  all  the  conquests  he  hi* 
mude  on    the    field  of  discovery,  or    than  all   the 
fiplendour  of  his  poKitive  acliieremcnts."  (pp.  66,  67.) 
351.   But  though  the  philosophy  of  Newton  rested 
wholly  on  the  sure  basis  of  experiment,  the  mighty 
superstructure  could  not  have  been  reared  vtthoDt 
the  exertion  of  a  mental  vigour  far  beyond  tlwt 
which  usually  characterizes  men  of  genius,  and  the 
attainment  of  a  deij^ree  of  science  which  has  seldoBi 
if  e%'er  been  equalled.      Profoundly  skilled  in  ma- 
thematics, he  brought  the  abstract  sciences  (o  hear 
with    admirable   effect  on   tbc    knowledge  derived 
from  the  contemplatioti  of  nature,  and  was  ted  on 
from  facts  and  phenomena  to  genera!  principles  and 
laws — from   experimental  prools,   by  an  unbroken 
chain  of  inductive    reasoning,  to  universal  truths 
and  doctrines  of  universal  application.     "  He  knew,' 
remarks  ProfoKSor  Playfair,  when  instituting  a  con- 
f>arison    between    the    genius    and    philosophy  of 
Leibnitz  nnd  Newton,  "  he  knew  how  to  transfer 
the  truths  of  abstract  science  lo  the  study  of  thioj^ 
actually  existing,  and,  by  returning  in  the  opposite 
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direction,  to  enrich  tlic  former  by  ideas  from  the 
latter.  In  experimental  and  inductive  investigation^ 
he  was  as  great  as  in  tlic  pure  mathematics,  and  his 
discoveries  were  as  distinguished  in  the  one  as  in  the 
other.  In  this  double  claim  to  renown,  Newton 
stands  unrivalled ;  and  though  in  the  pure  mathe- 
matics, perhaps  equals  may  be  found,  no  one  will 
come  forward  us  his  rival,  botl)  in  that  science  and 
in  the  philosophy  of  nature." — "  No  one  ever  left 
knowledge  in  a  state  so  different  from  that  in  which 
he  found  it.  Men  were  instructed  not  only  in  new 
truths,  but  also  in  new  methods  of  discovering  truth; 
they  were  made  acquainted  with  the  great  principle 
which  connects  together  the  most  distant  regions  of 
space,  as  well  as  the  most  remote  periods  of  duration, 
and  which  was  to  lead  to  future  discoveries,  far 
beyond  what  the  wbest  or  most  sanguine  could 
anticipate."* 

If  the  preceding  remarks  on  the  genius  of  Newton, 
and  the  ciiaracter  of  his  philosophy,  be  well  founded, 
(and  the  writer  has  purposely  availed  himself  of  the 
opinion  and  authority  of  others,  rather  than  obtrude 
hb  own  sentiments,) — if  such  he  the  distinguishing 
excellencies  and  such  the  glorious  results  ot  the  mode 
of  philosophizing  practically  adopted  by  hiuxself, 
and  recommended  to  others,  scarcely  can  wc  wonder 
that  of  him  it  should  have  been  stud,  in  the  language 
of  liigh  but  well-merited  panegyric —  „ 

"  Nature  aiid  Nature's  laws  lay  hid  in  night, 
Gon  juu<I,  '  Let  Newton  be,'  and  alt  was  Light." 

*  Playfair'*  Second  Diss.  pp.  S9, 90. 
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CHAPTER  IV. 

TUB  PRCMiRKSS  OF  THE  ISTF.LLECIVaL  SCIENCES. 


Section  I. 

ON   TIIP.   URAOHAL   SUBVKRSrON    OF   TRB   SCHOLASTIC 
PHILOSOPHV. 

332.  It  is  now  reqnisite  to  reTert  once  more  to 
the  memorable  period  of  the  revival  of  letters,  few 
tlie  purpose  of  tracing  the  progress  of  intellectual 
and  moral  science,  and  of  obsernng  the  manner  in 
which  the  human  mind  was  emancipated  from  the 
bondaj^e  in  which  it  had  been  long  held.  At  the 
commenceovent  of  that  period,  the  despotism  of 
Aristotle  and  the  authority  of  the  schoolmen  were 

I  at  their  height.  Upheld  by  all  the  influence  and 
power  of  the  Roman  hierarchy,  which  as  yet  scarcely 
an  individual  had  ventured  to  resist,  the  scholastic 
philosophy  (if  such  it  may  be  termed)  had  taken  w 
Jirm  a  hold  of  the  opinion)^  and  prejudices  of  man- 
hind,  that  it  might  seem  impossible  to  shake  it.  Yet 
the  periotl  was  at  hand,  and  latent  causes  were  even 
then  in  operation,  which  slowly  undermined,  and 

I  eventually  laid  in  niin;;  this  mighty  fabric.  Some 
of  these  have  been  already  enumerated  in  the  section, 
which  treated  of  the  causes  of  the  revival  of  letter!^ 
For  whatever  tended  to  weaken  the  authority  of 
the  Church  of  Rome,  to  excite  a  taste  for  general 
literature,  and  to  awaken  the  spirit  of  inquiry  and 


I 
I 

I 


I 


I 


CHAP.  I-V.]       THR    SCHOLASTIC    PHII.OSOPHV. 

reformation,  could  not  lail,  in  an  equal  degree,  to 
shake  the  foundations  of  u  system,  which  originated 
in  ignorance  and  error,  end  had  been  perpetuated 
by  superstition  and  priestcraft.  Some  of  the  causes 
to  which  we  now  allude,  wrought  silently  and  in- 
directly, while  others  assumed  the  character  of  open 
and  direct  hostility  to  the  dogmus  of  the  schoolmen. 
853.  The  most  effectual  indirect  cause  of  this 
intellectual  change,  was  the  restoration  of  learning, 
(in  the  proper  sense  of  that  term,)  after  it  had  long 
remaned  in  a  state  of  torpor,  and  had  almost  ceased 
to  exist.  A  considerable  body  uf  genuine  scholars 
simultaneously  appeared  in  different  parts  of  Europe, 
whose  erutiitiou  not  only  procured  for  them  per- 
sonal distinction,  but  exerted  an  influence  far  be- 
yond their  most  sanguine  expectations.  At  the  head 
of  this  illustrious  phalanx,  stood  KKASMUsof  Kottcr- 
dam,  whose  pliiloiogical  labours,  both  in  sacred  and 
profane  literature,  were  mo«t  extensive  and  valu- 
aUei  With  him  were  associated  not  a  few,  both  of 
the  Protestiuit  and  Roman  catholic  communionK. 
who  were  animated  by  the  same  spirit,  and  engaged 
vritb  equal  ardour  in  the  work  of  liberal  and  en- 
lightened criticism.  Of  tliis  number  were  Lado- 
ricus  Vif^i.  Bntkrus,  Ftdter,  Reuchlin,  Jidtus  Sea- 
iiger.  Sir  Thomas  More,  and  Melancthou,  witb  many 
others.  At  this  most  interesting  period,  the  critical 
inTcstigation  of  the  Sacred  Scriptures  commenced. 
Materials  were  sought  with  the  utmost  solicitude 
from  every  quarter  for  this  purpose.  The  monastic 
libraries  were  explored  wherever  access  could  be 
obtained  to  them:  and  manuscript*  oi  the  Old  arid 
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New  Testament  were  brought  thence  and  collated, 
if  not  with  the  accuraey  of  modern  philologists,  yet 
with  a  degree  of  diligence  that  was  highly  com- 
mendable. Critical  commentaries  and  philological 
annotations  on  the  several  books  of  Scripture  began 
to  multiply ;  and  the  cognate  languages  of  tbc  East 
were  employed  for  the  interpretation  and  elucida- 
tion of  the  Sacred  \\^riting8.  Thc«e  proceedings 
were  more  than  sufficient  to  excite  alarm  at  the 
court  of  Rome,  and  amongst  the  ecclesiastical  au- 
thorities of  that  religious  community,  which  has 
ever  manifested  a  determined  hostility  to  the  diA 
fusion  of  scriptural  knowledge.  Nor  was  this  aU. 
While  some  of  these  distinguished  scholars  directed 
their  chief  attention  to  sacred  criticism,  others  en>- 
ployed  their  erudition  in  secular  illustrations  of  the 
classical  writings  of  antiquity ;  in  decyphcring  and 
collating  ancient  MSS. ;  in  restoring  corrupted  and 
elucidating  obscure  passages;  and  in  bringing  to 
light  original  works,  which  had  slumbered  for  ages 
in  tlieir  dusty  depositories.  AVhilst  engaged  in 
these  researches,  they  discovered  that  the  Aristotelian 
philosophy,  which  had  been  taught  for  ages  in  the 
schools,  and  to  which  they  and  their  fathers  bad 
been  required  to  yield  a  blind  submission,  was  widely 
different  from  tliat  contained  in  the  genuine  writiiigs 
of  the  Stagirite ;  that  there  were  many  other  vala* 
able  monuments  of  heathen  pliilosophy,  besides  those 
of  Aristotle,  though  they  had  been  proscribed  by  the 
authority  of  the  church;  and  that  it  was  possible  to 
explore  these  relics  of  antiquity  without  abandonii^ 
their   christian    faith.       These  invesligatiuns    verc 
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uovr  extended  to  the  writings  of  the  Pythagoreaiw, 
the  Platonists,  the  Stoics,  and  other  ancient  sects 
of  philosophers,  whose  systems  were  explained  and 
pubUcly  taught,  in  conjunction  with  the  Peripatetic, 
in  some  of  (he  schoobi.  This  was,  it  is  true,  a  bold 
innovation ;  it  was  denounced  hy  the  monks  and 
Jesuits  as  heretical;  yet  there  were  some  learned 
members  of  the  Roman  catholic  communion  who  still 
persisted  in  these  studies,  and,  like  Erasmus,  re- 
taliated on  the  advocates  of  ignorance  by  severe 
sarcasms  and  keen  satires  against  clerical  dissolute- 
ness and  monastic  stupidity. 

So*.  The  names  of  some  of  these  litef'ary  re- 
formers having  been  incidentally  mentioned,  it  would 
be  an  act  of  injustice  to  those  benefactors  of  mau' 
kind,  (for  such  they  must  be  acknowledged  to  bare 
been,)  to  pass  them  by,  without  further  notice  of 
their  character  and  writings.  Such  notices  must 
necessarily  be  brief  in  an  elementary  work  Uke  the 
present ;  but  may  not  be  unacceptable  to  the  youth- 
ful readers  of  ttiese  pages. 

(1.)  Erasmus  was  born  at  ilotterdam*  a.d.  1467i 
Having  lost  both  his  parents  in  early  youth,  his 
guardians  neglected  his  education,  and  forced  him 
into  a  monastery.  Here  he  became  so  well  ac- 
quainted with  the  immoral  habits  of  the  monks,  and 
MW  BO  much  of  the  profligacy  which  then  character- 
ued  many  of  these  professedly  religious  establish- 
ments, that  he  was  well  able  iu  future  years  to  tear 
off  the  mask,  and  expose  to  public  view  the  mysteries 
of  abomination  they  had  long  concealed  under  a 

)k  of  exemplary  piety.     The  earliest  opportunity 

H   M 


1 


466  SUBVERSION  OP  [[part  IT. 

was  embraced  of  throwing  ofF  the  yoke  of  roona»- 
ticism,  aiid  devoting  himself  to  the  study  of  letters. 
His  progress  was  so  rapid,  that  he  soon  became, 
considering  the  age  in  which  he  lived,  a  prodigy  of 
learning.  His  literary  course  commenced  at  Paris, 
but  was  chiefly  carried  on  in  England,  where  he 
foraa-d  au  intimate  acquaintance  with  many  dis- 
tinguished scholars ;  particularly  Colet,  Grocyn, 
Linacre,  and  Sir  Thomas  More,  all  of  whom  must 
be  numbered  amongst  the  carUcst  promoters  and 
patrons  of  classical  literature  in  this  country.  Many 
attempts  were  made  by  the  Roman  court  to  induce 
Erasmus  to  settle  in  Italy  ;  but  cither  from  a  secret 
attachment  to  the  Reformation  then  commencing, 
or  from  a  personal  regard  to  his  British  friends  and 
patrons,  he  determined  chicHy  to  reside  in  England, 
or  in  contiguous  parts  of  the  continent,  where  he 
might  enjoy  a  greater  degree  of  independence  of 
tiiought  and  action,  than  in  Roman  catholic  coun- 
tries. The  more  serious  labours  of  Erasmus  were 
philological,  especially  in  the  department  of  sacred 
criticism ;  as  is  evident  from  the  suixt-ssive  cditioof 
of  the  Greek  Testament  published  by  him,  and  his 
commentaries  on  many  parts  of  Scripture ;  but  the 
keenness  of  his  satires,  the  sprightliness  of  his  wit, 
the  exquisite  humour  of  his  sarcasms,  did  more  than 
all  beside  to  destroy  the  idolatry  of  Aristotle,  to 
subrert  the  authority  of  the  schoolmen,  and  (e 
scatter  the  delusions  of  priestcraft.  His  worb 
(which  were  collected  and  published  after  his  death 
in  ten  foho  volumes)  afford  the  most  abundant 
evidence  of  the  versatility  of  Im  talents— the  e:t.tent, 
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if  not  the  depth,  of  his  erudition — and  the  incredible 
labour  and  industry  with  which  he  followed  up  his 
diversified  literary  pursuits.  Though  he  continued 
professedly  a  member  of  the  Roman  church  to  the 
end  of  liis  life,  perhaps  none  of  the  reformers  (Luther 
alone  excepted)  contributed  more  effectually  to  ex- 
pose the  corruptions  of  tlie  church  of  Rome,  and,  by 
doing  this,  indirectly  to  promote  the  cause  of  the 
Reformation. 

(2.)  LuDovicus  Vives  was  one  of  the  many  men 
of  letters  with  whom  Erasmus  was  intimately 
«BOcrat«d,  and,  tike  him,  ardently  devoted  to  gene- 
ral htcrature.  1  le  wrote  on  many  philosophical 
subjects  with  much  acuteness,  and  a  degree  of  per- 
spicuity, that  forms  a  striking  contrast  to  the 
obscurity  of  the  scholastic  writings.  Krasmus  tes- 
tifies concenung  this  learned  coadjutor  and  friend, 
that  "  when  only  twenty-six  years  of  age,  he  ex- 
celled in  every  part  of  philoiiophy,  and  that,  in 
the  arts  of  speaking  and  writing,  he  stood  un- 
rivalled." After  the  death  of  Erasmus,  Vivcs  fcj- 
lowed  up  the  plans  of  his  preceptor,  by  prosecuting 
still  further  his  philological  and  philosophical  re- 
searches;  by  unwearied  efforts  to  disperse  the  intel- 
lectual darkness  of  preceding  ages;  by  chastising, 
with  unsparing  severity,  the  advocates  of  iguorauce 
Bnd  corruptors  of  the  public  taste;  and  by  reviving 
a  taste  for  true  science  and  classical  learning. 
Among  the  numerous  treatises  written  by  him, 
those  which  have  been  most  celebrated  are  his 
"  Kssays  on  the  Origin,  Sects,  and  Praises  of  PM- 
loaophy;"    on    the  "  Corruption    of   Science   and 
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Education ;"  ami  on  the  "  First  Philosophy."  A 
modern  critic  has  styled  the  writings  of  this  eminent 
scholar  "  golden  remains,  which  are  worthy  to  be 
carefully  perused  by  all  learned  men." 

(8.)  BuDxvs  was  born  at  Paris  in  1467,  and 
spent  his  youth  in  dissipation  and  gaiety;  but  after- 
wards devoted  himself  to  literature  with  sucli  assi- 
duity and  success,  aa  to  be  termed,  by  Erasmus, 
"  Portenfnm  Gallia — tjte  prodigy  of  I'rancrJ'  He 
wftH  an  eminent  linguist  and  critic,  and,  as  such, 
can  only  be  said  to  hare  contributed  to  the  advance- 
ment of  philosophy  by  indirect  means;  but  those 
means  operated  most  elfectually,  though  by  slow 
degrees,  to  the  subversion  of  the  barbarous  scho- 
lastic philosophy.  Enticld,  in  his  History  of  Phi- 
losophy, remarks,  that  "  Erasmus,  Ludovicus  A'lves, 
and  Budsus,  formed  a  triumvirate  of  literature, 
which  did  honour  to  the  age." 

(4.)  Faber,  or  Le  Fe\Te,  was  a  native  of  Picardy. 
who  flourished  at  the  same  period.  By  diligent 
study  of  the  ancients,  and  intimate  converse  with 
the  learned  men  of  his  age,  he  aequire<l  a  high 
degree  of  reputation  for  learning.  He  was  one  of 
the  most  determined  opponents  of  the  scholastic 
philosophy,  though  zealously  attached  to  that  of 
Aristotle.  His  principal  works  were  commentariei 
on  the  dialectics,  physics,  ceconomics,  and  ethics  of 
Aristotle,  which  were  considered  so  complete,  at 
to  supersede  all  the  labours  of  preceding'  anno- 
tators.  In  common  with  most  of  his  leained 
contemporaries,  he  suffered  much  persecution,  aod 
encountered  many  dangers,  on  iiceount  of  his  efSotU 
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to  restore  true  philosophy  from  its  state  of  degra- 
dation, particularly  from  the  doctors  of  the  Sar- 
bonne;  but,  protected  by  the  i'rotcstant  Queen 
of  Navarre,  he  weathered  the  storm,  and  arrived 
at  extreme  old  age, 

(5.)  Among  the  learned  philologists  and  critics 
of  that  age,  Recchlin,  a  native  of  Germany,  and 
correspondent  of  Erasmus,  must  be  mentioned. 
This  distinguished  scholar  wan  the  means  of  exciting 
an  ardent  and  insatiable  thirst  for  knowledge,  far 
beyond  the  limits  of  his  native  country.  He  was 
the  principal  restorer  of  Hebrew  teaming,  at  a  thnc 
in  which  the  ecclesiastical  authorities  denounced  it 
as  dangerous  and  heretical;  when  the  faculty  of 
theology  at  Paris  publicly  maintained  that  "  religion 
was  undone  if  the  study  of  the  Greek  and  Hebrew 
languages  was  permitted;"  and  when  the  inquisitors 
of  Cologne  and  others  obtained  from  the  Emperor 
of  Germany  an  edict,  which  authorised  the  destruc- 
tion of  every  Hebrew  manuscript,  as  pernicious  to 
the  true  faith.  But  the  reign  of  ignorance  was 
drawing  to  a  close,  and  Rcuchlin  contributed  in 
no  ordinary  degree  to  accelerate  its  fall,  by  his  cele- 
brated satirical  epistles,  entitled,  "Epistolie  Virorum 
obscuriorum,"  which  produced  as  powerful  on  effect 
in  their  day,  as  Pascal's  "  Provincial  Letters"  at  a 
later  period. 

(6.)  ScALiGER  is  a  name  familiar  to  all  who  are 

conversant  with  Greek  criticism.     The  elder  Scs- 

ligcr   (Julius    Cffisar),   who    flourished    at    the    he- 

_    ginning  of  the  sixteenth  century,  and  the  younger 

■  (Joseph  Justus),  who  was  the  literary  ornament  of 
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its  close,  were  alike  famous  in  their  day  for  a 
prodigious  accumulation  of  critical  knowledge  ;  but 
the  latter  in  a  far  greater  degree  than  the  former. 
They  were  tltc  authors  of  an  innumerable  variety  of 
critical  commentaries  on  Latin  and  Greek  authon, 
besides  many  on  tlie  remains  of  Arabian  and  eastern 
literature.  But  their  consummate  vanity  and  irri- 
table disposition  tarnished  the  glory  of  their  repu- 
tation, and  diminished  the  value  of  their  writings. 
The  younger  Scaliger  directed  his  attcntioQ  p«- 
ticularty  to  chronology,  and  invented  that  nrrange- 
mont  of  the  calendar,  whteh  he  designated,  in  houour 
of  his  father,  the  Julian  period. 

(T.)  Sir  TuoMAS  More,  who  occupies  so  distl^H 
guished  a  place  in  English  history  during  the  reigjfl 
of  Henry  VIII.,  was  a  highly  accomplished  scholar, 
and  the  author  of  several  works,  both  histoiical  and 
critical,  which  have  been  much  admired.  The  only 
production  of  his  pen,  that  can  be  said  to  partake 
of  a  philosophical  character,  was  his  Utoptti,  a  uoct 
extraordinary  production;  the  sentiments  of  which 
form  a  striking  contrast  to  the  illiberality  and 
bigotry  of  the  latter  years  of  his  life.  Inimical  as 
he  was  to  the  principles  of  the  Ueformatioa,  be 
maintained  an  intimate  friendship  with  ErasauB, 
and  contributed,  by  his  erudition  and  writings,  to 
undermine  the  tottering  fabric  of  scholasticism,  and 
disperse  the  darkness  of  preceding  ages. 

(8.)  But  of  all  the  men  of  genius  who  flouriskd 
at  the  memorable  a>ra  of  the  Reformation,  there 
is  perhaps  none  to  whom  true  science  and  sound 
ptiilosophy  are  more  deeply  indebted,  tlum  to  the 
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amiable,  the  excellent  MelsDcthon.  With  an  ardent 
zeal  for  the  advancement  of  Christian  theology  and 
Protestant  faith,  he  combined  an  enthusiastic 
attachment  to  literature,  in  almost  all  its  several 
departments,  and  especially  to  intellectual  philo- 
sophy. Unlike  the  great  Saxon  Reformer,  who 
levelled  his  artillery  indiscriminutely  against  all  the 
systems  and  opinions  of  the  ancients,  and  all  the 
speculations  of  the  scholastics,  Melancthon  laboured 
assiduously  to  separate  "  the  precious  from  the 
vile;"  to  discriminate  between  the  profitable  and 
true,  and  that  which  was  merely  theoretical  and 
fallacious;  and  to  subHitutc  a  rational  logic  for  tlie 
absurd  dialectics  of  the  schoolmen.  As  the  most 
cfiectual  means  of  accomplishing  this  design,  he 
aimed  at  the  improvement  of  education  in  the  public 
schools,  by  introducing  elementary  books  in  science 
and  philosophy,  freed  from  the  unintelligible  jargon 
of  the  writers  of  tlie  middle  ages-  Some  of  these 
were  drawn  up  by  himself,  and  were  very  far 
superior  to  those  previously  in  use,  though  tJiey 
discovered  an  undue  regard  to  ancient  theories  and 
systems,  and  were  quickly  superseded  by  the  more 
cmlargcd  and  enlightened  philosophy  of  the  illus- 
trious Bacox,  to  whom  was  reserved  the  honour 
of  giving  the  final  blow  to  the  scholastic  philosophy, 
by  pointing  out  a  more  excellent  way- 
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ON  THE  REFORMATION  OF  INTELLECTOAL  PnlLOSOrvr 


BY  LOKI)  BACON. 
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355.  The  illustrious  personsgCr  vrhoae  name 
prefixed  to  this  section  —  illustriotis  not  so  much  on 
account  of  his  title,  and  ruuk.and  dignified  office*, 
as  because  of  the  pre-eminence  of  his  genius,  and  hii 
high  mental  endowments  —  occupies  the  very  first 
place  in  the  list  of  intellectual  philosophers,  whether 
of  ancient  or  modern  times,  lie  was,  in  the  de- 
partment of  mental  pliilosophy,  what  Luther  was  Id 
that  of  religion— //n-jSriv/  of  Reformers :  the  great 
emancipator  of  the  human  mind  Irom  the  thraldom 
in  which  it  had  been  held  during  a  long  series  of 
ages — the  founder,  not  of  a  philosophical  sect,  bear- 
ing hui  name  and  doing  homage  to  hi.'i  memory,  (like 
Plato  and  Aristotle,)  but  of  an  intellectual  republic. 
established  on  the  ruins  of  ignorance  and  mental 
desjKitisni.  Such  an  indiridual  may  justly  demand 
a  niort  than  ordinary  dcgrtx  of  attt-ution  in  a  work 
which,  however  elementary  its  character,  profeswn 
to  trace  the  progress  of  knowledge,  and  develop  ihc 
history  of  the  human  mind.  It  will  therefore  be 
attempted,  in  this  and  some  following  sections,  w 
convey  a  distinct  conception  of  the  state  of  intcDec- 
tyal  philosophy  when  Lord  Bacon  arose  —  to  state 
the  principal  facts  of  his  literary  history — togi*c 
a  brief  outline  of  nonieof  his  principal  works  —  ancl 
to  form  an  est'unate  of  the  character  and  influeooeof 
his  philosophy,  both  in  his  own  times,  and  tn  suc- 
ceeding ages. 
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35S.  From  statement!!  already  made,  it  will  not 
be  difficult  to  perceive  that  the  circumstftnces  and 
events  wliich  occupied  public  attention,  when  Bai'on 
commenced  his  illustrious  career,  were  hif^hly 
favourable  tq  the  development  of  genius,  and  well 
calculated  to  stimulate  to  the  utmoiit  exertion 
every  intellectual  faculty  of  man.  The  scholastic 
philosophy  had  been  assailed  by  wit  and  argument, 
by  learning,  taste,  and  genuine  science.  The  Re- 
formation liad  diifuHed  its  light  over  a  great  part 
of  the  European  continent,  and  men  were  beginning 
to  think,  and  inquire,  and  investigate  truth  for 
themselves,  both  in  philosophy  and  religion. 

Still,  however,  the  ancient  system  retained  its 
hold,  and  even  seemed  to  be  recruiting  ibt  strength. 
It  was  apprehended,  by  some  persons  of  exemr 
plary  piety,  (among  whom  was  the  amiable  Me- 
lancthon,)  that  if  all  the  ancient  landmarks  were 
removed,  infidelity  and  atheism  would  universally 
prevail.  They  feared,  that  if  "  the  veil  of  awful 
obscurity  which  then  covered  the  face  of  nature 
were  withdrawn,  the  rash  curiosity  of  mankind 
would  lead  them  to  account  for  all  appearances 
iq  the  visible  world,  by  second  causes,  by  the  powers 
of  matter  and  mechanism ;  and  thus  they  mij^ht 
come  insensibly  to  forget  or  neglect  the  Great 
Original  Cause  of  alt."  These  pious  but  mistaken 
apprehensions  led  them  to  aim  rather  at  a  refor- 
mation of  the  old — than  the  establishment  of  a  new 
system  of  philosophy — to  labour  at  effecting  the 
purification,  and  not  the  demolition  of  the  venerate4 
temple,  of  which  Aristotle  was  the  tutelar  deity. 
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357.  Tlwrc  were,  however,  some  philosophers, 
occupying  the  iotemiediate  space  between  the  Re- 
formation and  tlio  wra  of  Lord  Bacon,  who  appear 
to  have  strongly  imbibed  the  wcll-kiiown  opinion 
of  Luther,  that  "  it  was  impossible  to  reform  cither 
religion  or  phitoHopliy,  till  the  metaphysical  theo- 
logy of  the  schools  was  renounced,  the  authority 
of  Aristotle  subverted,  and  the  scholastic  system 
utterly  demolished."  They  consequently  directed 
nD  their  energies  to  the  accomplishment  of  thne 
objects,  though  with  comparatively  little  success. 

(1.)  The  first  of  these  was  Ramus,  a  Frcudi 
logician,  horn  a.  o.  1515,  who  may  be  numbered 
among  the  few  who  have  suffered  martyrdom  for 
their  philosophical  opinions.  Ramus  was  of  humble 
origin,  but  manifested,  in  early  youth,  talenl-s  of 
no  ordinary  kind,  by  which  he  was  gradually  raised 
from  a  servile  office  in  the  college  of  Navarre,  to 
one  of  its  profe^sorshi])^.  In  this  honourable  station 
he  actjuircd  great  celebrity ;  but,  at  the  same  time, 
stirred  up  against  himself  a  host  of  enemies,  by  his 
determined  opposition  to  the  Peripatetic  philosophy- 
Endowed  with  an  acute  and  vigorous  mind,  and 
furnished  with  the  graces  of  elocution,  he  disputed 
publicly  in  the  rniiversity  of  Paris,  against  the  logic 
of  Aristotle  and  the  schoolmen ;  held  them  up  to 
ridicule,  and  exposed  the  mast  vulnerable  parte 
of  their  system.  In  a  series  of  publications  on  dia- 
lectic subjects,  he  steadily  pursued  the] same  object, 
and  assailed  with  the  utmost  vehemence  this  vene* 
rate*!  fabric  of  antiquity.  Attempts  were  made  by 
a  few  more  daring  <;onibatants  to  vanquish  htm  in 
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puTilic  debate;  but  finding  tbat  tbis  experiment 
failed,  they  had  recourse,  according  to  the  custom 
I  of  that  age,  to  civil  authority  and  the  sword 
of  persecution.  He  was  forbidden  to  teach  phi- 
losophy, or  to  write  on  philosophical  subjects; 
and  eventually  compelled  to  take  refuge  in  Pro- 
testant countries  from  the  machinations  of  his 
enemies.  Aitcr  having  taught  logic  in  several  of 
the  German  universities,  he  unadvisedly  returned  to 
Paris,  A  short  time  before  the  execrable  day  of 
St.  Barthok-mcw,  when  he  wa*  massacred  pro- 
yessedly  as  a  I/tigonot — but  really  at  the  instigation 
of  Charpentain,  one  of  the  professors  of  the  unirer^ 
sity  of  Paris,  whom  he  had  foiled  in  argument,  and 
who  was  jealous  of  his  reputation.  The  "  Manual 
of  Logic,"  published  by  Ramus,  was  compiled  from 
the  dialectics  of  the  Platonists,  Peripatetics,  and 
Stoics.  It  continued,  during  many  years,  to  be 
used  in  the  ]mblic  schools  of  Germany,  Holland, 
England,  and  the  Protestant  provinces  of  France ; 
but  -that  which  renders  it  peculiarly  interesting  in 

I  the  present  day  is,  that  it  was  deemed,  by  the  author 
of  "  Paradise  Lost,"  of  sufficient  importance  to 
employ  his  splendid  talents,  in  cnrichuig  it  with 
commentaries  and  annotations. 

(2.)  About  the  same  period  flourished  in  Italy, 
Bnmo,a  nativcof  Nola,  in  the  kingdom  of  Naples,  who 
also  must  be  added  to  the  list  of  pliilosophical  martyrs ; 
for  he  was  burned  at  Rome,  by  order  of  the  sanguinary 
court  of  Inquisition,  a.  d.  1600.  His  speculations 
were  bold.  Ins  opinions  novel,  and  the  character  of 
his  mind  independent— crimes  which  have  always 
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boeii  considered  unpardonable  by  the  advocates  of 
intoterasce  and  ignorance.  Bruno  was  the  author 
of  numerous  tracts  on  metaphysical  subjects,  in  some 
of  which  he  contend^  for  opinions  similar  to  those 
afterwards  maintained  by  Dcs  Cartes  and  Leibnkz, 
and  which  appear  to  liave  been  derived  from  the 
oriental  philosophy.  The  principles  maintained,  by 
him,  in  his  treatises  on  "  Shadows  of  Ideas,"  on 
"  Infinity  and  the  Universe,"  and  on  "  Monads, 
Number,  and  Figure,"  prove  him  to  have  possessed 
an  acute  and  vigorous  mind,  capable  of  pursuing 
abstract  speculations;  but  at  the  same  time  they 
'  evince  that  his  philosophy  was  more  Pagan  ihaa 
Christian.  Dr.  Enfield,  after  presenting  a  summary 
view  of  his  metaphysical  system,  states,  that  "  his 
doctrine  appears  to  have  been  the  result  of  aa 
absurd  attempt  to  unite  the  atomic  and  emanative 
systems  of  philosophy,  in  which  mathematics,  phy»cs; 
and  roctapliysics  are  injudiciously  confounded,  and 
which  on  the  whole  rather  served  to  perplex  than  to 
improve  philosophy."* 

(3.)  Towards  the  close  of  the  sixteenth  centurv, 
flourished  CamjMntelta,  a  native  of  Caiabria.  in  Italy, 
who  trod  nearly  in  the  steps  of  Bruno,  and  narrowly 
escaped  his  fate.  His  mighty  but  eccentric  genius 
prompted  him  to  bold  speculations  in  philosophy, 
and  sceptical  if  not  atheistical  notioiui  in  religion. 
His  works  were  numerous,  on  almost  every  to|»c 
that  lies  within  the  range  of  metaphysical  and 
moral  sciciKC.    Of  the  logical  system  of  CampanelU, 
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it  ui  Stated  that,  though  widely  diffcr«iit  from  the 
Peripatetic,  and  still  more  from  the  Scholastic,  it 
abound!)  no  less  than  they  with  subtle  distinctions 
and  unintelligible  jargon.  Nor  were  Iiia  metaphysical 
opinions  less  obscure  than  his  dialectics ;  yet  the 
celebrated  Leibnitz,  who  could  not  be  an  incompetent 
judge  of  his  intellectual  character  and  nttainmcntri, 
estimates  them  so  highly  a^  to  place  him  aborc 
liobbes  in  moral  science,  and  oi)  a  level  with  Bacon 
in  intellectual  pliiloKophy. 

358.  The  only  valuable  end  attained  by  the 
writings  of  Ramus,  Bruno,  Campanctia,  Patricius, 
Nizolius,  and  a  few  others  of  the  same  class,  who 
flourished  during  the  sixteenth  century,  and  611ed 
up  the  space  betwceti  Luther  and  Bacon,  waa,  that 
they  shook  and  gradually  undermined  the  authority 
of  the  SchotiuiticK,  and,  hy  doing  this,  prepared  the 
way  for  the  reception  of  a  more  enlightened  phi- 
losophy, by  whomsoever  it  might  be  promulgated. 
But  none  of  these  invented  any  thing  truly  valuable  ; 
they  possensed  not  sufficient  comprehension  of  mind 
to  substitute  a  new  and  rational  system  in  place  of 
that  which  was  crumbling  beneath  their  touch.  But 
it  has  been  justly  observed  by  Stewart,  in  vindication 
of  the  reputation  of  Ramus,  (and  the  remark  will 
apply  to  several  of  his  contemporaries,)  that  "  even 
the  praise  of  Imping  shaken  the  Aristotelian  fabric^ 
without  substituting  any  thing  more  solid  in  its 
place— scanty  as  it  may  now  appear — involves  a  large 
tribute  to  his  memory  as  a  philosophical  reformer- 
Before  human  reason  was  able  to  advance,  it  was 
necessary  that  it  should  first  be  released  from  the 
weight  of  its    fetters."      There  was  still   wanting. 


REFORMATION  OP  CpART  IT. 

however,  a  master  genius,  endowed  with  sufRcieot 
vigour  of  intellect  to  devise  a  great  and  compre* 
hensive  plaii,  which  should  embrace  all  the  varieties 
of  human  science,  and  guide  our  investigations  in 
all  by  a  safe,  if  not  an  infallible  rule.  This 
kind  of  universal  philosophy  was  the  great  object 
which  Bacon  pursued,  as  the  end  of  his  intcllectuat 
researches.  "  If,"  says  one  of  his  numerous  bio- 
graplicrs,  "  we  stand  surprised  at  the  happy  imagi- 
nation of  such  a  system,  our  surprise  redoubles  upon 
us,  when  we  reflect  that  he  invented  and  raethodiied 
this  system,  perfected  so  much,  and  sketched  out  so 
much  more  of  it,  anudst  the  drudgery  of  buones* 
and  the  civil  tumults  of  a  court  Nature  seems  to 
have  intended  him  peculiarly  for  this  province,  by 
bestowing  on  him  with  a  liberal  hand  all  the  qualities 
requisite — a  fancy  voluble  and  prompt  to  discover 
the  similitudes  of  things — a  judgment  steady  and 
intent  to  note  their  subtlest  diflcrence— a  love  of 
meditation  and  inquir)' — a  patience  in  doubting — a 
slowness  and  diffidence  in  affirming — a  facility  of 
retracting — a  careful  anxiety  to  plan  and  dispose. 
A  mind  of  such  a  cast,  that  it  neither  affected  noveltt 
nor  idolized  antiquity — that  was  an  enemy  to  all 
imposture — must  have  had  a  certain  congeniaUtr 
and  relation  to  truth.  These  characters,  which, 
with  n  noble  confidence,  he  has  applied  to  hirasdt 
arc  obvious  and  eminent  in  his  '  lastauraiion  t^  iht 
Sciences,'  a  work  designed  by  him,  not  as  a  tnoou* 
mcnt  to  his  own  fame,  but  a  perpetual  legacy  to  the 
common  benefit  of  others."* 

'  N'idr  Mallet'i  Lifo  of  Bacon,  prefixed  to  a  complete  cdkiM 
of  his  Wnikt,  publiihoil  in  UM,  in  i  voU,  bl.  (p.  U.) 
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859.  Fbancis  BAroN,  a  younger  son  of  Sir 
Nicholas  Bacon,  Lord  Keeper  of  the  Seals  during 
the  reign  of  Queen  Elizabeth,  was  bom  at  York 
House,  in  the  Strand,  a.  d.  I56I.  When  twelve 
years  old,  he  was  entered  of  Trinity  College,  Cam- 
bridge, where  iijs  progress  in  learning  was  so  rapid, 
that  he  is  said,  before  he  had  attained  his  sixteenth 
■  year,  to  have  run  through  the  whole  circle  of  the 
liberal  sciences,  as  then  taught  in  that  ancient  uni- 

Iversity.  and  even  to  have  formed  a  deep  conviction 
of  the  necessity  of  some  surer  guide  in  the  mves- 
tigation  of  truth,  than  the  theoretic  philosophy  then 
in  vogue.      In  liis  nineteenth  year,  while  resident 
at  Paris,  he  composed  his  first  treatise,  containing 
"  Observations  on    the   State  of    Kuropc,"  which, 
though  short,  afforded  sufficient  indications  of  the 
pre-eminence  of  his  genius.     The  early  loss  of  his 
father,  and  his  own  comparatively  straitened  cir- 
cumstances, rendered    it  necessary  that   he    should 
withdraw  for  a  time  from  his  htcrary  pursuits,  and 
devote  himself  to  the  study  of  law  ;  but  even  while 
thus  employed,  he  found  leisure  to  write  another 
treatise,  entitled  "  The  greatest  Birth  of  Time," 
the  object  of  which,  as  far  as  it  can  now  be  ascer- 
tained, was,  to  point  out  the  defects  of  learning,  and 
the  best  means  of  supplying  them.     It  is  much  to 
be  regretted,  that  this  early  production  of  the  mighty 
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genius  of  Bacon  has  pertshed,  which,  it  should  seem, 
from  some  parts  of  his  correspondence,  contained 
the  first  outline  of  that  system  of  philosophy,  sub- 
sequently developed  in  his  principal  works. 

360.  Passing  over  the  events  of  Bacon's  political 
history,  as  foreign  to  the  design  of  this  volume, 
this  illustrious  individual  will  st  present  be  regarded 
alone  as  the  father  of  experimental  philosophy  in 
oil  its  branches,  and  the  inventor  of  an  eulighteiied 
logic,  founded  on  the  principles  of  right  reason. 
To  this  view  of  his  literary  character  the  inestimable 
writings  of  tliis  great  philosopher  bear  ample  tcsti- 
taony.  The  first  of  these  was  his  well-known  and 
,  justly-admired  treatise  on  the  "  Progress  and  AJ- 
vanceracnt  of  Learning"  CDe  Augmestis  Scteutid* 
mm),  which  made  its  first  appearance  in  1609.-' 
though  the  subject  of  which  it  treats  had  long 
before  occupied  his  thoughts  and  studies.  Thiswa; 
followed,  in  1610,  by  a  treatise  on  "the  AVisdom 
of  the  .\ncients,"  which  bears  the  same  characten 
of  original  inventive  genius,  and  in  which  the  pro- 
posed object  of  his  former  work  was  steadily  pur- 
sued, and  carried  forward  most  successfully.  In 
1620,  his  great  work,  entitled  "  Nontm  OrgatttoK,' 
was  published,  which  formed  a  second  part  of  his 
"  Instauration  of  the  Sciences;"  the  treatise  oo  (be 
"  Advancement  of  Learning"  being  now  considered 
as  its  first  division.  Next  to  these  were  published, 
at  diflfcrent  periods,  and  amidst  the  pressure  of 
state  affairs,  the  resnlts  of  his  physical  researches 
and  experiments  in  a  series  of  treatises  on  the 
phasnomena  of  the  nniversc,    natural    hifitorj-,  and 
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many  otJicr  branche*  of  practical  Science.  The 
uhole  train  of  his  philosophical  productions  ter- 
minated with  his  "  Seti/a  Intellectu*,''  a  hij,'hly  intel- 
lectual dissertation  ;  intended  to  trace  the  steps  by 

nrhich  the  human  mind  ascends  in  its  phUoisophica] 
Tesearchcs,  from  the  lowest  grade  to  its  highest 
degree  of  elevation:  from  insulated  facts  to  general 
truths;  from  the  simplest  elements  of  knowledge  to 
the  perfection  of  science.  Tlie  "  Historical  Tracts" 
and  "  Moral  Essays"  were  among  the  latest  pro* 
ductions  of  his  genius,  and,  together  with  many 
of  his  philosopliical  pieces,  were  written  after  his 
political  fall  and  degradation.  The  Lord  Chancellor 
Bacon  terminated  a  life  of  extraordinary  mentd 
exertion  and  activity,  in  1626,  in  the  sixty-fifth 
year  of  his  age. 

ii81.  But,  to  form  a  distinct  conception  of  the 
intellectual  qualities  of  Lord  Bacon,  and  a  correct 
estimate  of  the  value  of  those  celebrated  works 
which  are  unquestionably  to  be  reckoned  among  the 
ehffg  d'teucres  of  human  genius,  it  is  requisite  to 

lyiew  them  in  their  relative  connexion  ;  for  they  con- 
stitute, in  reality,  but  one  magnificent  whole,  and 
&flbrd  an  exquisite  specimen  of  the  "  Scala  It*- 
telieclug''  which  he  recommends  to  others,  in  the 
first  of  the  abovemcntioned    works,  (the   tre3tise> 

I**  De  Atigmenlis,")  the  author  proposes  to  take  a 
general  survey  of  human  knowledge,  contemplating 
the  intellectual  faculties  under  the  threu  great 
divisions  of  Nfemory.  Fancy  or  imagination,  and 
Understanding.  Corresjionding  with  these,  all  the 
«rts   and  sciences  are   classed  under  three  heads* 
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namely.  History,  Poetry,  and  Philosophy.  Under 
cdch  of  tbt^c,  an  inquiry  is  instituted  into  what 
is  erroueous  or  defective ;  and  tlio  most  proper 
meaus  arc  suggested  for  correcting  the  errors, 
amending  the  defect;.,  and  supplying  the  omisaons 
in  all.  The  next  sur\'eyii  the  works  and  di^co^'ertcs 
of  the  ancients,  and  both  enumerates  and  estimates 
the  iuveutions  of  post  ages,  tracing  out,  as  io  one 
general  chart,  the  several  tracts  of  science  that  still 
lay  uncultivated  and  waste,  and  suggesting,  as  he 
proceeds,  tiiu  most  desirable  impro^emciUs  and  tba 
probahle  <hscoveriea  to  be  made  by  future  philoM- 
pliers.  Having  thus  cleared  the  way  for  his  gnat 
and  principal  design,  he  propw^d,  in  his  "  Noam 
Organiaa"  to  "  raise  and  enlarge  the  powers  of 
the  mind  by  a  more  useful  application  of  its  reason- 
ing faculty,  to  all  the  objects  of  phJIcsophical 
rcsearcli."  In  this  admirable  treatise  a  ucw  mod 
rational  logic  is  c\liil>tled,  which  forms  a  striking 
contrast  to  that  of  the  Scholastics ;  a  logic  calcuUledf 
not  to  supply  arguments  for  controversy,  but  arts 
for  the  use  of  mankind  —  not  to  triumph  over  an 
enemy  by  subtle  and  sophistical  disputation,  but  to 
subdue  nature  itself  by  experiment  aud  onalyns.' 
Rejecting  with  deserved  contempt  the  logomaclaea 
of  the  schoolmen,  he  recommends  a  earefiil  iadudioH, 
that  examines  scrupulously  the  data  on  which  rea- 
scHiings  arc  founded ;  views  tticm  in  every  possible 
light;  rejects  all  that  is  not  necessarily  included 
in  the  subject,  and  draws  its  conclusions  with  truth 
and  certainty.  By  this  his  celebrnted  meiJiod  of 
tHihuUioH,  whicli  forms  a  distiiigui&liing  feature  of 
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■  Ihe  philosophy  of  l^ord  Hacon,  the  noblest  theory 
has  been  exhibited  to  mankind  for  the  investigation 

iof  physical  and  moral  truth,  that  the  human  mind 
has  ever  conceived. 
363.  A  solid  foundation  having  been  thuft  laid  in 
a  clear  and  rational  logic,  this  enlightened  philoso- 
pher points  out.  in  his  remaining  philosophical  works, 
its  right  application,  by  collecting  and  furnishing 
P  a  prodigious  mass  of  experimental  facts  in  physical 
and  moral  science.  This  vast  collection,  the  rei^ult 
of  patient  and  unwearied  research  continued  during 
many  years,  was  not  arranged  and  made  public 
till  after  his  death.  It  may  be  considered  as  an 
important  step  taken  towards  a  complete  History 
of  Nature.  The  phenomena  of  the  universe  are 
_  classified  under  three  geueral  divisions :  (I.)  the 
I  history  of  generation,  or  the  production  of  all  the 
Bpecies  of  created  existences,  according  to  the  ordi- 
nary course  of  nature ;  (2.)  the  history  of  preter- 
gmeration,  or  those  productions  which  deviate  from 
the  stated  rule ;  (3.)  the  history  of  nature  as  modi- 
fied, improved,  altered,  or  debased  by  human  art. 
The  design  of  this  philosophical  inquirer,  in  making 
this  collection  of  facts,  he  has  stated  to  be  "  to  con- 
Btruct  a  "  Scala  Int^tieetus"  by  which  the  human 
mind  may  regularly  ascend  in  its  intellectual  rc- 

■  eearchcs,  and  thus  to  furnish  materials  for  a  true  and 

■  Useful  philosophy."  All  these,  however,  were  re- 
garded but  as  the  preparatory  steps  to  a  yet  more 
magnificent  project  which  he  meditated,  but    did 

knot  live  to  accomplish  —  that  of  establishing,  on  the 
Ii2 
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immoveaMc  basis  of  cxpenmcr 
purely  axiomatical  and  scientific,  freed  from  all 
visionary  speculations,  and  all  uncertain  conjectures 
and  theories,  resulting  from  that  just  and  patient 
investigation  of  natural  phtenomena,  of  which  hii 
own  writings  furnish  so  admirable  a  model. 
"  Such,"  says  his  biographer,  and  the  learned 
editor  of  his  works,  "  such,  and  so  unlimited  were 
his  views  for  the  universal  advancement  of  science. 
Such  was  the  noble  aim  to  which  all  his  philosophic 
labours  were  directed.  —  What  Ctesar  said,  in  com* 
pliment  to  Cicero,  may,  with  justice,  be  applied 
to  him :  that  it  was  more  glorious  to  have  extended 
the  limits  of  human  wit,  than  to  have  enlarged 
the  bounds  of  the  Roman  world.  Sir  Francis  Bacon 
really  did  so :  a  truth  acknowledged,  not  onljr 
by  the  greatest  private  names  in  Europe,  but  by 
all  the  public  societies  of  its  most  civilized  nations. 
France,  Italy,  Germany,  Britain^  I  may  add,  even 
Russia,  have  taken  him  for  their  leader,  and  sub- 
mitted to  be  governed  by  his  institutions.  The 
empire  he  has  erected  in  the  learned  world,  is 
as  universal  as  the  free  use  of  reason,  and  the 
one  must  continue  till  the  other  is  no  more.'** 


*  Vide  Bacon's  Lift,  ut  tup.  p.  65. 
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Section  IV. 


SUMMARY  VIEW   OF  TBB    PUILOSOPHV    Of   LORD    BACON. 

363.  The  influence  of  Lord  Vcrulam's  writings 
on  the  progress  of  knowledge  and  genuine  philoso- 
phy has  been  so  great,  that  they  may  justly  demand 
a  more  distinct  review  than  the  general  sketch  at- 
tempted in  the  last  section.  A  brief  outline  will 
therefore  be  given,  in  the  present,  of  the  numerous 
and  highly  important  topics  introduced  into  hb 
principal  work,  (the  "  Ntwam  Orf^ritim,'')  a  work, 
which  contains  the  full  development  of  his  new  and 
admirable  method  of  philosophizing. 

(1.)  The  first  object  proposed,  and  which  is  ob- 
viously a  prerequisite  to  the  discovery  of  truth,  is 
the  detection  of  the  principal  causes  of  error.  These 
(which  in  figurative  language  are  termed  rWo/*,  bts- 
cause  they  are  a  kind  of  false  divinities,  to  which  the 
i'  mind  of  man  had  been  long  accustomed  to  do 
homage,)  arc  classed  under  four  heads,  which  he 
designates,  Ido/s  of  the  Tribe — of  the  Den-~if  the 
Fomm — and  of  the  Theatre.  T\\c  Jbrmer  includes 
all  those  erroneous  conceptions  which  arc  found  to 
pervade  human  nature  generally,  and  originate  in 
principles  common  to  all  mankind  ;  such  as  the  love 
of  system,  the  disposition  to  theorize,  and  the  pro- 
pensity which  exists  in  all  men  to  attribute  elR^cts 
to  inadetjuate  or  imaginary  causes.  The  second 
_  comprehends  all  those  sources  of  error  which  arise 
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indiridtuiU  ;  some  of  whom  are  carried  away  by  tbor 
iraagitiatlons;  otliers  by  their  fondness  for  spocu* 
latioD  and  novelty  ;  others  by  their  love  of  contro- 
versy, or  their  taste  for  dialectic  subtiltics.  The 
works  of  Aristotle,  and  the  golden  dreams  of  the 
alchemists,  arc  alluded  to  as  fumishittg  memorable 
specimens  of  this  cla^  of  mental  aberrations.  Tbe 
third  embraces  those  errors,  whicli  arise  out  of  tbe 
social  relations  of  mankind,  and  espedally  ichkit 
result  fitim  tbe  imperfection  of  language  M 
medium  of  intercourse  and  vehicle  of  tliought. 
ihsfourlh,  it  was  intended  to  characterize  tho« 
deceptions  and  illuaions  which  may  be  traced  to 
the  imagination,  or  are  the  result  of  abstract  speca- 
lation.  Such  were  the  dogmas  of  tbe  schoolmea, 
and  the  physical  sptenas  of  antiquity.  The  latter 
were  again  subdivided  into  the  sop/iLificaJ,  or  thosB 
into  which  the  mind  is  betrayed  by  false  reasooings ; 
and  the  emjiirical,  or  thoKC  in  wliich  it  i^  misled  by 
imperfect  experiments,  as  is  usually  the  case  in  the 
infancy  of  science. 

3&t.  (2.)  After  this  minute  and  philosophicsl 
analysis  of  the  sources  of  error,  Bacon  proceeds  lo 
iltu&tratc  and  demonstrate  them  by  facts  drawa  from 
tbe  history  of  mankind.  This  is  the  great  object  of 
luB  learned  and  elaborate  review  of  the  learning  of 
the  ancients,  under  tlie  threefold  division  of  the 
Greeks,  the  Kournns,  and  tbe  western  nations  of 
Europe;  shewing  distinctly  how  koowledge  bad 
boon  obstructed  and  truth  obscured  during  all  tbeM 
successive  stages  of  tlie  history  of  the  human  mind, 
by  one  or  other  of  the  causes  of  error  stated  obore. 
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I     Particularly  is  the  grost  erudition  of  the  author 

I    employed  in  gathering  proofs  from  the  records  of 

I    antiquiiyi  that  these  perversions  had  chiefly  arisen 

from  neglecting  the  study  of  nature — from  an  un- 

Iduc  reverence  to  authority,  and  from  the  fact  that 
ancient  philosophers  considered  it  beneath  them  to 
investigate  the  causes  of  ordinary  phaenomena,  con- 
fming  their  attention  to  occult  qualities,  and  what- 
_  CTcr  was  mysterious  and  uncommon  in  the  operations 
I  of  nature.  In  opposition  to  these  fruitful  sources 
of  delusion,  he  urges  upon  men  of  learning  the 
diligent  itwestigation  of  miture,  and  the  unfettered 

(pursuit  of  truth,  whithcr.<ioevcr  it  may  lead. 
865.  (9.)  The  necessary  preliminary  steps  having 
been  taken,  the  illusfrions  author  advances  to  a 
more  distinct  explanation  of  his  ittHhod  qf  induction, 
as  that  wliich  can  alone  lead  to  the  detection  of 
error  and  diiicovery  of  truth.  Here  ho  shews  that 
the  primary  object  to  be  attained  is  to  ascertain 

■  facts,  or,  in  other  words,  to  collect  the  hixltn-y  of 

■  Tiature.  The  next  is,  by  a  comparison  of  tliese 
facts,  to  endeavour  to  And  out  the  cause  of  each 
particular  phienomenon,  or  (to  adopt  his  own  phraKe) 

B  xUfomi,  by  which  term  he  designed  to  express  the 
permanent  qualities,  and  not  merely  the  outward 

I  configuration  of  any  substance.  To  ascertain  those 
Jormx,  two  pn)cc&ses  of  iiweetigation  are  recom- 
mended, wliich  he  technically  terms  "  laten»  pro- 
eeamuf  and  "  laterta  seliattatistmis ;"  the  first  of  which 
denotes  the  secret  invisible  progress  by  which  phy- 
sical changes  arc  effected ;  the  second  indicates  the 
hidden  structure  or  composition  of  bodies,  on  which 
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those  changes  frequently  depend ;  e.g.  in  raechnnia 
we  inquiro  into  the  phenomena  of  nature  by  mcana 
of  the  kUeas  processus— in  chemical  reseatche*  and 
experiments,  by  that  of  tateiu  schenuttitmu*.  On 
this  firm  and  nolid  basis  rests  the  whole  super- 
structure of  the  inductive  or  expeiimcntal  philosophy, 
which  first  excludes  from  the  iuvwtigotion  oi  J'onm 
or  causes  tliose  properties  whicli  are  either  accidenlal 
or  hypothetical,  and  then  proceeds  by  a  carefid 
analysis  to  the  establislunent  of  general  prindplet 
and  laws.  In  other  words,  it  is  kid  down  as  a 
rule  of  universal  application,  that  "  whatever  nuy 
be  the  case  with  superior  intelligences,  man  can  only 
attmn  knowledge  by  beginning  with  negatives,  and 
proceeding  to  nffirmatives* 

3fl6.    (4.)  It  was  tlie  boast  of  the   Peripatetic 

philosophers,  that  the    famou^i  categories  o(  tbeii 

great  master   included  all  the  objects  of  human 

knowledge  philosophically  arranged.     But  with  fax 

greater    propriety   might    this    be    a»serte<l    wit 

reference  to  the  claHsification  of Jacts,  or  ttute 

which  Lord  Bacon  has  introduced  into  his  ••  Nc 

Organum,"  and  illustrated  by  numerous  exompli 

It  is  not  possible,  without  extending  unduly 

limits  of  this  work,  to  convey  any  adequate  idea  J 

tins  imi>ortant  division  of  the  philosophical 

of  Lord  Bacon ;  yet  it  would  be  still  more  inex-~ 

cusable  to  pass  it  over  unnoticed.     As  a  middle  and 

more  convenient  course,  a  simple  enumeration  will 

be  made  of  the  twenty-seven  classes,  or  speoesof 

Iact«,   which    are    distinctly   mentioned,    with  odc 

example  of  each,  selected  out  of  many  adduced  by 


the  iUiutriaus  author.  It  will  be  perceived  that  the 
titles  are,  in  some  instances,  quaint  and  fanciful; 
but  they  for  the  most  part  happily  express  tho 
mcauing  they  are  intended  to  convey. 

In  order  to  prove  the  utility  and  importance  of 
experimental  knowledge,  to  facilitate  the  inves- 
tigation of  nature,  physical  facts  (termed  by  tho 
philosopher  "  pratrogativa  huitantianmr)  are  at^ 
ranged  as  follows : 

I.  SoUlary — illustrBtpd  by  tho  doctrine  of  colours. 

g,    Stigraliag — exemplified    by  phytJcal    changea  of 

form,  &c. 
S,    Osttmshc  or  eotanncntg — aa    ui    the    ca»c  of  tlie 

Ibennoneter. 
4w    CIamleiliite—-aa  in  the  magnet  or  loadstone. 

5.  ConttUueiU  or  collective — aa  in  tho  proccat  of  me- 

mory, &c. 

6.  Parget  or  coi^formable — as  in  the  human  eye  and 

lenses. 

7.  Singuiar  or  heterocOte — as  the  sun  among  the  start. 

8.  Depititing  or  irregular — aa  in  tlie  case  of  moQatera. 

9.  Frontier  or  boimdary  facU — as  moss,  hats,  and  apes. 
10.    Those  whidi  indtcutc   power— at   iiirvntioii»    ui>d 

dtscoveriett. 

II.  Accompanijing  and  kaatile'~ai  fin  and  smoke,   or 

air  and  solidity. 
\$t.    Subjunctive    or  (•jfronr— as  gold   in  weight,   the 

whale  in  bulk,  iron  in  hardness,  &c. 
IS.    Instances   of  etmfederact/  and  trance — illustr;ited 

by  attraction. 
CrucitU  facts,    or    those    wAjrA    decide    itotU)t/tU 

ysMfioiM— illustrated  by  the  (ides. 

Instances  of  divorce  or  separation — as  in  the  acci- 

dcnt.it  qualities  of  bodies,  or  the  [Jicnomena  of 
magnetism. 


14. 


15. 
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16.  Th<Me  of  the  gate,  the  portal — e.  g.  the  telescope 
am)  microscope. 

17.  SuntMomsig /u<Ms — m  when  latent  properties 
brought  to  liglit  by  ex[i€rimeiit. 

18.  Progrcssite — as  in  the  processes  of  vcgctatioa  and 
nutrition. 

19.  Suppteituvtal  or  svbxtUit^ae — ti*  in  cliemical  afibiilie$ 
and  combinartons, 

W.  Lanciitg  ox  vcUicaiiT>g  facts— itvast  by  which  the 
understanding  ia  forcibly  reminded  of  rcnnrkabk 
phienomena. 

Measuring  or  Icrmtuding  factt,  wlach   relate 
space  and  distance — us  in  percussion  or  attraction. 
Those  of  tlie  course  or  regular  mittion — as  in  the 
propagation  of  sound  or  the  velocity-  of  UghL 
Those  of  quaniiltf — as  in  drops  of  dew,  or  the 
ocean. 

ReivciatU,  or  tliose  indicative  of  the  iwrlia  of 
matter :  (under  this  class,  all  the  varieties  of  modoa 
are  considered.) 

Iidiinaling  facts,  or  those  wlitch  suggest  others. 
Sovereign  or  general,  including  those  which  have 
been  fully  established  by  numerous  experiments. 
Magical  fads,  or  those  in  which  marrellous  cfltcti 
are  produced  by  apparently  trifling  cmues. 


ope 


M. 


SSt. 


23. 


!Mv 


25. 
26. 

27. 


Of  the  above  classiBcation  of  tmtaneea  it  may 
be  remarked,  that  fifteen  relate  to  the  uI>de^ 
Etancljng,  live  to  the  semes,  and  the  remaining  terta 
to  the  practical  arts  and  sciences.  It  is  a  kstiiig 
memorial  of  the  ingenuity  and  profound  wisdom  of 
its  inventor,  and  fully  justifies  the  following  lugb 
eulogium,  pronounced  by  the  late  Professor  PUybir, 
at  the  close  of  his  elaborate  and  admirable  analyW 
of  the  Novum  Oreanum:- 
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beforeliaiicl,  and  trace  not  merely  the  oatlincs,  but 
many  of  tite  most  minute  ranufications  of  sciences 
which  (lid  not  yet  exist,  must  be  an  object  of  admi- 
ration to  alt  succee^Dg  ages.  He  is  dcstiucd  (if 
iudeed  nny  thing  in  tlu.'  world  be  so  destined)  to 
be  an  itutantia  singuiaris  among  men;  and  as  be 
liad  no  rival  in  times  pa8t>  lie  is  likely  to  have  none 
in  thoAe  which  are  to  come.  If  ever  a  second  Bacon 
is  to  arise,  he  must  be  ignorant  of  tliu  iirst." — (  Vide 
Plaj^ftti/a  Diss,  ui  sup.  p.  55.) 
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I     GENERAL  VlfiW    OF    THE    INTBI.I.BOTUAL   CBARACIXft 
I  OF  LOnO  BACOIt. 

I  367.  Many  of  the  distinguished  naiucn  which 
hare  occurred  in  former  sections  are  identified  with 
some  one  department  of  science,  in  which  they 
excelled,  and  where  their  efforts  proved  most  suc- 
cessful. Few,  comparatively,  are  those  who  have 
acquired  honourable  distinction  ii]  both  Ute  great 
divisions  of  human  knowledge,  scientific  and  intel- 
lectual ;  and  among  these,  Lord  Bacon  stands  pre- 
eminent. Galileo,  Kepler,  Huygen-s,  and,  above  all, 
Newton,  may  perhaps  rank  above  Bacon,  both  in 
mathematical  and  physical  science ;  but,  if  we  ex- 
cept the  last  of  the  illustrious  train  of  natural 
philosophers  just  enumerated,  their  views  even  on 
physical  subjects  were  far  less  comprehensive  than 
tlioseof  Bacon;  and  in  intellectual  science  they  were 
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Utterly  unable  to  approach  him.     While  pursuing 
their  most  brilliant  discovorics,  the  former  were  i 
on  stop  by  step  without  any   anticipations  of 
developments  of  future  ages ;  but  the  latter  se 
to  Imve  astonished  both  his  contemporaries  and 
successors,  by  a  long  catalogue  of  desiderata  ■ 
y(f<rK*»fifer.  by  his  almost  prophetic  visions  of  futuri 
Upborne  by  his  mighty  genius,  as  to  the  summit 
some  lofty  mountmn,  his  eagle  sight   penetrated     j 
through  the  surrounding  darkness,  and  saw,  dimly 
and  indistinctly  indeed,  but  yet  with  sufficient  deaflH 
ness  to  guide  future  inquirers,  the  vast  radons  fl^^ 
experimental   philosophy,  which   have    since   been 
traversed  in  every  direction. 

368.  But  merited  as  is  the  renown  of  Lord  Bac 
acquired  by  his  physical  researches,  it  is  maniA 
from  his  writings,  that  he  was  more  completely 
home  in  intellectual  philosophy ;  and  that,  if 
properties  and  laws  of  matter  were  subjects,  to  the 
investigation  of  which  the  force  of  his  geniua 
fre((uently  directed,  those  with  which  t>e  was 
familiar,  and  in  which  he  most  delighted,  were 
phenomena  of  mind, — "  the  laws,  the  resources, 
the  Umits  of  the  human  understanding." 

(I.)  As   a  profound  logician.  Bacon  stands 
rivalled.    Despising  the  suhtilties,   which,  darii 
many  ages,  had  been  mistaken  for  true  scimce 
passing  over,  with  silent  contempt,  the  absurd  log*-^ 
machies  of  the  schoolmen,  he  dcviiied  a  method  of 
reasoning  at  once  the  most  simple  and  conclusive— 
that  of  legitimate  induction.     The  object  of  (hi» 
inductive  process  of  reasoning  is,  by  ascending  fnnn 
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axioms,  or  sclf-erident  truths,  to  principles  of  unn 
Torsal  application,  to  arrive  at  demonstration  and 
absolute  certoint)-;  just  as  in  phj'sics,  we  are  led 
onward  from  individual  facts,  by  a  scries  of  experi- 
mental proofs,  to  tlic  discovery  of  some  general 
law  of  nature.  That  this  most  satisfactory  process 
should  have  effectually  subverted  the  scholastic 
logic,  without  any  attempt,  on  the  part  of  its  author, 
to  expose  the  absurdities  and  sophistry  of  the  school- 
men, might  reasonably  have  been  expected ;  nor 
would  it  require  much  penetration  to  perceive,  that 
such  a  work  as  the  "  Novum  Organum,"  could  not 
fail  to  produce  a  new  sra  in  the  dialectic  art. 

369.  (2.)  With  logic,  taueersal  grammar,  or  the 
theory  of  language,  is  closely  connected.  Nor  did 
this  escape  the  penetrating  genius  of  Bacon,  though 
his  aphorisms  on  this  subject  must  rather  be  consi- 
dered as  hints  suggested  to  future  logicians,  than 
systematically  arranged.  His  inquiry  into  the  mutu^ 
influence  of  thought  and  language  is  most  impor- 
tant, and  still  remains  as  a  highly  interesting  object 
of  philosophical  research.  The  distinction  mode 
by  him  between  grammar,  considered  as  a  branch 
of  literature,  and  as  a  department  of  philosophy, 
affords  a  fine  si)cciracn  of  the  enlarged,  tlic  com- 
prehensive, the  almost  boundless  view  hewa«  accu»< 
toDicd  to  take  of  whatever  subject  fell  beneath  h» 
notice.  The  former  is  chiefly  concerned  in  tracing 
out  the  analogies  and  relations  of  words  among 
themselves ;  but  the  latter  aims  at  the  diicovery 
and  adjustment  of  the  relation  between  words  and 
things, — it  is  the  sensible  portraiture  of  the  mental 
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process.     This  important  subject,  which  wae  A<^^ 
brought  forward  in  a  transient  but  masterly  maniKT 
by  Lord  Bacon,  ha*  of  late  years  been  discussed  by 
philosophers  of  no  ordinary  nnme,  with  dititinguiahed    , 
success.  I 

370.  (3.)  Bacon  was  too  sound  a  philosopher  to 
attempt  the  establishment  of  a  metnphysical  system, 
or  aim  at  the  construction  of  a  complete  theory  of 
the  human  mind ;  though  it  is  scarcely  possible  to 
conceive  of  a  human  being  better  qualified  for  the 
undertaking.     But  he  was  an  avowed  enemy  to  sys- 
tems and  theories ;  he  accounted  thorn  the  most  fruit- 
ful sources  of  error ;  and  therefore  determined  to 
be  ever  on  his  guard  against  an  ignis  J'atvas,  I7 
which  so  many  liad  been  bewildered.     He  toachifll 
it  is  true,  in  almost  every  part  of  his  writings,  <^^ 
the  intelk-ctual  phwnumcna.     He  treats  separately 
of  the  more  important  faculties  of  the  understanding, 
and  their  various  modes  of  operation.     He  Mif^ls 
to  dwell  on  the  capacities  and  trnproreability  of  tJie 
human  mind :  but  amidst  all  the  cnthuttiasm  of  hit 
genius,  when  expatiating  on  these  ijubjects.  he  never 
loses  sight  of  the  present  imperfection  of 
knowledge,  c>r  lays  aside  the  modesty  and  humili 
of  a  true  philosopher. 

371.  (4.)  The  ethical  writings  of  Bacon,  thouj 
less  celebrated  than  his  treatise  on  lo^c  and  nei 
physics,    are   no    less   charactcri7.ed    by  proftjunfl" 
tJiought,  inventive  genius,  brilliant  fancy,  and  correct- 
reasoning.    Respecting  these  moral  diMiuisitions.  it 
remarked,  that  "  on  the  influence  of  custom  and 
formation  of  habits,  Bacon  has  ojwncd  some  nr* 
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and  interesting  views :  a  most  important  article  of 
moral  philosopliy,  on  which  ho  has  enlarged  more 
ably  and  more  usefully  than  any  writer  since  Aris- 
totle." Under  the  same  head  of  etliics  may  be 
mentioned  the  small  volume  to  which  he  has  given 
the  title  of  Essays,  the  best  known  and  most  popu- 
lar of  his  works.  It  is  also  one  of  those  in  which 
the  superiority  of  his  genius  appears  to  the  greatest 
advantage,  the  no^'elty  and  depth  of  his  reflectious 
often  receiving  a  strong  relief  from  the  triteness  of 
his  subject.  It  may  be  read  from  beginning  to  end 
in  a  few  hours ;  and  yet,  after  the  twentieth  perusal, 
fHie  seldom  fails  to  remark  in  it  something  overlooked 
before.  "  This,  indeed,"  adds  the  same  elegant  and 
judicious  writer,  "  is  a  charaeteristic  of  all  Bacon's 
writings,  and  is  only  to  be  accounted  for  by  the 
inexhaustible  aliment  they  furnish  to  our  own 
tlwughts,  and  the  sympathetic  activity  they  impart 
to  our  torpid  faculties."* 

(5.)  The  ordy  points  of  view  in  which  it  is  requi- 
site farther  to  glance  at  the  philosophical  character 
of  this  great  man,  relate  to  the  departments  of 
political  pltiloaopky  or  Jurisprudence,  and  education. 
The  former  of  these  pervades  his  state  papers, 
letters,  and  histories; — the  latter  is  advocated  with 
much  eloquence  and  erudition  in  one  of  his  ireatisca, 
entitled, "  The  Georgie*  of  the  yfttut;"  the  object  of 
vrhieh  is  not  only  to  prove  the  importance  of  educa- 
tion, but  to  suggest  rules  for  the  development  and 
improvement  of  the  intellectual  character, — a  work 
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'worthy  of  its  illustriom  author,  and  partieuMjr 
deserving  of  attention  in  the  present  day,  when  edu- 
cation is  making  8uch  rapid  progress  among  all 
classes  of  societyt 


Section  VI. 

I 

SKETCH  OF  THF.  LIFE  AND  WUTIHOS  OF  DES  CAJlTBS. ' 

I*  S72.  Although  tlic  distinf^islied  philosopher, 
whose  literary  biography  is  now  to  be  sketchedf 
flourished  nearly  forty  years  after  Lord  Bacoa,  il 
docs  not  appear,  from  any  part  of  hia  ntimerDui 
writings,  that  he  wan  acquainted  with  tb«  works  cS 
our  great  English  philosopher.  It  is  scarcely  pos* 
siblc  that  he  should  have  hren  ignorant  that  uicfa 
works  existed;  for  they  are  not  unfrequcntly  alhidod 
to,  aud  QTen  quoted  by  some  of  his  learned  corre- 
spondents. The  topics  to  which  the  philoso|ihicaI 
treatises  of  Bacon  relate,  are  so  similar  to  many  of 
those  which  occupied  the  attention  of  Des  Cartel^ 
that  it  might  have  been  reasomibly  expected  be 
would  be  solicitous  to  know  what  had  baea  pec 
Tiously  written  on  these  subjects,  by  a  man  whoM 
fame  had  already  resounded  througliout  Europe 
'  It  is  probable  that  the  true  reasons  of  Des  Carlc*^ 
ignorance  of  these  writings,  or  rather  his  sQcdm 
respecting  them,  were,  cither  that  he  was  too  busily 
occupied  through  life  with  his  own  abstractions  and 
speculations,  to  find  leisure  to  cultivate  an  cxtenstn 
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acquaintaoce  with  those  of  oHien;  or  that  iiu 
disposition  to  tlieoriae  and  speculate,  disinclined 
him  to  pursue  the  cautious  mode  of  philosophizing 
recouiniendcd  by  his  illustrious  predecessor,  aud 
disqualified  him  to  estimate  fairly  Ms  merits.  How* 
ever  this  may  have  hecOt  it  is  certain,  that  scarcely 
a  greater  contrast  can  be  imagined,  than  that  which 
may  be  perceived  both  in  the  intellectual  character 
aiul  habits,  and  in  the  philosophical  systems  of  these 
two  distinguished  personages.  In  proof  of  this 
remark,  u  brief  sketch  will  be  attempted,  in  the 
present  nection,  of  the  literary  history  of  Des  Cartes; 
and  in  the  next,  a  smnroary  view  given  of  the  Car- 
tesian philosophy.  11 
SIS.  Renez  Des  Cartrs  was  bom  iti  the  depart^ 
Ucnt  of  Tourainc  in  France,  a.  u.  IdtMi.  Whilst 
yet  la  child,  he  was  characterized  by  an  insatiable 
curiosity  to  know  the  reasons  of  tilings  which 
attracted  hifl  notice,  and  to  trace  effects  to  their 
causes :  thus  affording  a  verj*  early  presage  of  his 
future  eminence  in  intellectual  philosophy.  He  re- 
ceived tlie  first  elements  of  knowledge  at  the  Jesuits' 
College  of  La  Fleche,  which  was  then,  and  long 
afterwards,  a  famous  seat  of  classical  and  mathema- 
tical learning.  Disgusted,  however,  with  the  scho- 
lastic method  of  education  which  then  prevailed,  he 
abandoned  for  a  time  all  literary  pursuits,  entered 
the  army,  and  fought,  during  several  campaigns, 
under  the  banncri>  of  Prince  Maurice  de  Nassau,  in 
Holland,  and  Maximilian  of  Bavaria,  in  Germany^ 
While  pursuing  his  military  career.  Des  Cartes 
■    gave  himself  up  to  habits  of  mental  indolence  and 
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dissipation,  from  which  he  was  with  difficulty  re- 
claimed by  the  earnest  exhortations  of  some  fricndt 
of  his  youtli,  who  had  justly  appreciated  his  talenti, 
and  lamented  their  perversion.  At  their  nolicila- 
tion  he  quitted  the  army  and  the  f^ming>table,  for 
deep  retirement  and  laborious  study.  Several  yean 
were  subsequently  devote<l  to  visit  the  principal 
cities  of  Europe,  tor  the  avowed  purpose  of  fonuiog 
and  cultivating  a  personal  acquaintance  with  the 
most  celebrated  mathematicians  and  philosopher* 
of  the  age.  After  having  aci-ompli.shed  this  object, 
he  determined  to  settle  at  Paris,  and  pursue,  witli 
the  utmost  vigour,  his  philosophical  researches. 
During  this  important  period  of  hia  life,  the  nund 
of  this  great  philosopher  appears  to  have  expe- 
rienced a  change,  no  less  remarkable  thun  that 
which  had  appeared  in  his  conduct.  After  passing 
through  a  most  distressing  process  of  nlmost  uni- 
Ter»8l  scepticism,  it  settled  down,  at  length,  into  a 
solemn  conviction  of  the  great  principles  of  moral 
and  religious  truth,  and  a  fixed  determination  to 
employ  the  residue  of  life  in  their  investigation.  It 
was  during  the  earlier  stages  of  this  mental  process, 
while  his  mind  was  yet  unsettled  and  sceptical, 
though  anxiously  inquiring  after  truth,  that  the 
first  part  of  the  celebrated  ethical  "  Treatise  on  tlw 
Passions'*  was  written, — a  fact  which  will  sufficiently 
account  for  the  wide  difference  which  cannot  but  be 
perceived  between  the  earlier  and  later  writings  of 
Des  Cartes,  and  which  will  also  account  for  the 
sarcastic  sneer  of  a  modem  infidel  writer,  who  states, 
"  that  Des  Cartes  began  witli  doubting  of  enrj 
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thin^,  and  ended  in  belieriag  that  he  hnd  left 
nothing  unexplained."  His  first  treatise  "  On  the 
Passions,"  (to  which  ho  owed  much  of  his  celebrity,) 
was  written  in  162J) ;  the  second  part,  which  is  of 
far  greater  value,  did  not  appear  till  a.  a.  1046, 
a  short  time  before  his  death. 

374.  After  having  pursued,  during  several  years, 
a  (rain  of  moral  and  philosophical  inquiries  into  the 
physical  an<i  natural  proofs  of  the  existence  of  God, 
the  immortality  of  the  soul,  and  it»  various  modes  of 
operation,  Des  Cartes  gave  to  the  world  the  results 
of  those  profound  metaphysical  speculations  in  a 
treatise,  entitled  "  Philosophical  Meditations  on  the 
First  Philosophy,"  which  was  first  published  in  1633; 
in  which  were  developed  the  elements  of  what  has 
since  been  termed,  the  Cartesian  Pkiiosophtf.  About 
the  same  thne,  several  tracts  were  produced  by  him 
on  subjects  connected  with  different  departments 
of  physical  science,  particularly  on  "  Meteors,"  and' 
OH  "  Astronomy,"  or  the  System  of  the  World,  and 
on  Optics,  In  consequence  of  these  successive 
publicatiuns,  the  name  of  Des  Cartes  became  cel»' 
brated  throughout  Europe.  His  works  were  eagerly 
sought,  and  translated  into  almost  all  the  European 
dialects.  Schools  were  founded  in  which  his  philo* 
sophy  was  taught,  and  a  vehement  contest  arose 
between  the  advocates  and  opponents  of  the  Car-* 
tesian  system.  The  Jesuits  having  oftbctually 
driven  him  from  bis  native  country,  princes  and 
sovereigns  becime  anxious  to  secure  to  themselves 
the  honour  of  patronizmg  this  renowned  philosopher. 

I  Attempts  wero  first  made  by  the  States-tieneml  trf 
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Holland  to  induce  him  to  fix  his  residence  in  that 
country,  which  were  in  }>art  successful;  as  it  is 
known  that  some  of  his  principal  works  were  written 
and  published  there.  Tlic«e  were,  his  Lreatiaes  od 
*"  Mechanics,  Dioptrics,  and  Geometry  ;"  his  logical 
work,  entitled  "  De  Methodo ;"  and  his  most  cele- 
brated pfrformanee, "  Principia  Philosophia- ;"  all  of 
which  appeared  between  the  years  UiS"  and  1641. 
Charles  I.  of  England,  promised  him  n  liberal  ap- 
pointment and  efficient  patronage;  but  the  eon- 
mencement  of  the  civil  war,  which  terminated  in  the 
death  of  that  unfortunate  monurch,  prevented  bis 
acceptance  of  these  offers.  At  tengtli  female  in- 
fluence prevailed ;  Des  Cartes  yielded  to  the  flat- 
tering solicitations  of  Christina,  Queen  of  Sweden, 
who  invited  him,  with  many  others,  to  her  capital, 
for  the  purpose  of  forming  tliere  an  academy  of 
sciences,  similar  to  thoee  previously  estabHshed  in 
other  European  cities,  and  removed  to  Stockholm* 
A.  D.  1649,  where  he  died  in  the  following  year.  ^ 
375.  The  preceding  are  the  principal  £BCts  coilhi 
nected  with  the  personal  history  of  Des  Cutei;, 
but  few  comparatively  of  his  numerous  writing* 
have  been  specified.  They  relate  to  almost  ercij 
subject  connected  with  physical,  intullcrtual,  and 
moral  science.  From  statements  already  mnde^  it. 
will  appear  that  he  ranks  with  the  profouodest 
mathematicians  of  his  age.  In  physics^  u  in  iateU 
lectual  philosophy,  he  was  frequently  diverted  fion 
the  sober  track  of  induction  and  experience,  bj  bis 
love  of  abstract  speculation,  and  the  stress  laid  on 
^  priori  reasonings ;  but  in  the  department  of  logi^ 
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he  rendered  valuable  service,  by  simplifying  that 
n'faich  hiid  been  long  perplexed,  and  reducing  to  a 
few  intelligible  principles,  the  rules  to  be  observed 
in  the  investigation  of  truth. 
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SUMMARY    VIEW    OP    THE    CARTESIAN    PHILOBOPUY. 

376.  In  talcing  a  brief  retrospect  of  the  philosophy 
of  Dcs  Cartes,  as  far  as  relates  to  intellectual 
science,  the  topics  may  be  arranged  under  three 
heads  ;  logic,  tHeUipkysica,  uiid  etJuca. 

I.   LOGIC. 

This  is  chiefly  contained  in  his  "  iMssertation  on 
the  Method  of  using  Reason  rightly  in  the  Investi- 
gadon  of  Truth."  In  that  short  but  valuable  trcatbe, 
the  following  general  principles  are  illustrated  and 
established,  which  at  once  commend  themselves 
to  our  understandings  by  their  reasonableness  and 
practical  utility,  and  prove  how  completely  tfag 
author  of  such  a  logical  system  must  have  thrown 
off* the  trammels  of  the  Scholastics.  I.  That  truth 
is  to  be  the  one  great  object  pursued  by  the  human 
mind  in  all  its  investigations.  2.  That  nothing  is 
to  be  admitted  as  true  in  moral  science,  without 
evidence  sufficient  to  coniinoe  every  rational  in- 
quirer; or,  in  the  abstract  sciences,  without  com> 
pletc  and  absolute  demonstration.    3.  That,  in  the 


investigatioD  of  truth,  all  prejudice  and  predpitaocy 
of  judgment  are  to  be  carefully  avoided,  by  whieli 
the  mind  may  be  obstructed  in  its  opcrutionit.  tod 
betrayed  into  false  conclusions.  4.  That  diifictdtiM 
and  objections  are  not  Ik  shuiuied,  but,  on  the  CMW 
trary,  most  fearlessly  encountered ;  and  that  it  'u  tbc 
office  of  lo^c  so  to  methodise  md  arrange  tbeoi, 
tliat  they  may  he  fairly  met  and  satisfactorily  solved. 
5.  That  in  all  moral  reasoningtv,  argunients  axul 
evidences  arc  to  be  brought  forward  in  their  uatuial 
order,  beginning  with  the  simplest  and  most  aelf- 
evident  principles ;  and  rising  by  degrees  to  the 
most  complex  and  difficult  deduclioiut.  6.  That  BO 
chosmit  be  admitted  in  the  argument ;  but  that  all 
the  successive  steps  be  so  closely  connected,  that  the 
relation  of  each  to  the  whole  may  be  apparent. 
These  general  rules  form  the  basis  of  the  entire 
system  of  logic  inculcated  by  the  Carteitiaiu,  aivd  it 
will  be  perceived  that  tliey  are  taken  from  the  prac- 
tice of  geometricians,  and  that  tlieir  recL-ptioii  must 
be  fatal  to  the  domination  of  the  schoolmen.  The 
use  and  application  of  these  principles  in  the  in- 
vestigation of  natural  plittnomena,  and  the  pursuit 
of  intellectual  science,  are  distinctly  pointed  out: 
and  it  hod  been  well  if  their  inventor  bad  iutltixibly 
adhered  to  them  in  liis  own  jihilosopbical  reseAiditf. 


II.   MBTAPRTSICS. 


377.  This  division  includes  those  speculations  on 
the  material  universe  and  on  the  phsnomena  of 
mind,  which  form  the  characteristic  features  of  the 
Cartesian  philosophy. 


s. 
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(1.)  All  substances,  according  to  this  i>yst«m,  may 
Im!  comprehended  under  two  heads-^matti^r  aod 
mind :  the  essence  of  the  former  is  extension ;  of 
the  latter,  thought.  Matter,  as  extended,  must  have 
a  real  existence ;  and  since  exteii»ion  applies  to  it 
imicersally,  there  can  be  in  nature  (that  is,  in  the 
physical  system  of  the  universe)  no  taaaau:  for 
every  where  must  he  found  the  essential  qualities  of 
matter  ; — length,  breadth,  and  thickness.  Matter, 
considered  with  relation  to  its  primary  or  elcmuutury 
parts,  is  both  indivisable  and  unmoveable ;  and  all 
the  varieties  of  configuration  it  a&suiues,  depend 
upon  the  motion  communicated  to  them ;  which 
motion  consists  in  the  removal  of  one  body  out  of 
its  own  place  into  that  of  a  second  contiguous  to 
it,  and  this  into  a  third ;  by  which  means  it  is 
propagated  seriatim  to  the  utmost  boundaries  of  the 
universe.  This  motion  was  originally  impreiised  on 
matter  by  Goo  himself,  and  vi  r^ulatetl  by  certain 
fixed  laws. 

-  (2.)  On  these  data,  Des  Cartes  founded  his  well- 
Icnown  theory  of  the  vortices,  supposed  to  occupy 
the  vast  regions  of  space;  which,  us  constituting 
the  most  curious  and  fanciful  part  of  tlic  Cartesian 
system,  it  will  be  proper  briefly  to  explain.  It  was 
concaved,  that  the  vast  regions  of  space  are  filled 
with  a  fluid  mass,  portions  of  which  are  attached  to 
the  several  celestial  bodies.  A  vast  quantity  of  this 
ethereal  fluid  revolves  round  the  sun  as  the  great 
centre  of  the  solar  system.  liach  planet  has  its  own 
separate  voricx,  with  constanlly  moves  with  the 
solid  body  to  which  it  is  attached,  while  at  the  ia.mt 
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time  it  forms  also  a  part  of  the  general  vortex  of 
the  solar  system.  The  satellites  of  the  planets  have 
also  their  lesser  and  interior  vortices,  which  rtvolve 
round  thoir  primaries,  together  with  the  satellites 
themselves,  in  the  same  direction,  and  with  greater 
or  les«  velocities,  according  to  their  distances  Irom 
^  tlic  sun.  With  these  exterior  and  interior  vortices, 
'  the  whole  material  system  was  imagined  to  be  so 

>  completely  filled,  that  no  possibility  existed  of  » 
vacunm ;  since  every  particle  in  motion  must  occupy 

'  the  place  which  another  previously  held,  and  thos 
move  the  entire  system,  as  a  drop  of  water,  jiound 

'  inti>  a  vessel,  pats  in  motion  the  whole  mass, — Such, 
according  to  the  Cartesians,  was  the  matenal  uni- 
verse;   a  space  filled  completely  with  indeAoitdy 

'  small  corpuscles,  all  of  which  are  io  perpettu^ 
motion,  and  of  grosser  parts  or  mosses  trf'  oongc^H 
gated    pnrticle«>  which    compose   the    eailh   and    1 

<   planets.     Upon  this  imaginative  theory,  Des  Cattes     ' 
has  attempted,  in  his  "  I'rincipia  Philosophiie,''  to 
explain  all  the  ordinary  and  extxaordioary  phrDO- 

"  mens  of  nature. 

'>  '    (3.)  The  more  interesting  and  important  dinnon 

^~-Af  the  Cartesian  philosophy  relates  to  the  operation* 
of  mind,  as  distinguished  from  matter.     To  ifae 

''  honour  of  this  great  philosopher  it  is  stated,  that  ha 

■  was  the  first  of  all  the  mental  philosophers,  who 

'  clearly  and  distinctly  pointed  out  the  manner  in 
which  the  understanding  acts  on  itself,  and  nct^uira 
knowleilge,  by  reflecting  on  its  own  internal  pluroo- 
mciia.  "  Des  Cartes,"  says  Professor  Stewart.  *•  was, 
I  thiuk,  the  first  who  clearly  saw  that  our  idea  of 
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mind  is  not  direct,  but  relative; -^relative  to  the 
various  operations  of  which  we  arc  coD&cious. 
^Wbat  am  I T  he  asks,  in  liis  second  Meditation  : — 
•■'■a  thinking  being ;  that  is,  a  being,  doubting,  know- 
ing, affirming,  denying,  consenting,  refusing,  bus- 
ceptible  of  pleasure  and  pain.  Of  all  these  things 
I  might  have  had  complete  experience,  without  any 
previous  acquaintance  with  the  qualities  and  laws  of 
matter;  ami  therefore  it  is  impossibly  that  the  study 
of  matter  can  avail  me  ou^ht  in  tlic  study  of  mysulf.' 
This  accordingly  i^  liud  down  by  Des  Carles  as  a 
first  principle  in  mctaphysiud  science— that  nothing 
comprehensible  by  the  imagination  can  be  at  all 
Bubserviuiit  to  the  knowledge  of  the  mind.*"  Pro- 
ceeding on  this  principle,  but  reasonuig  from  it  in- 
correctly, he  contends  that  there  are  certain  innate 
ideas  produced  within  us  by  the  Great  Author  of 
our  being — the  seeds  of  which  (so  to  speak)  are 
primarily  sown  in  the  understanding  by  the  Deity, 
^4nit  the  knowledge  of  which  is  to  be  accounted 
a  reflex  act  of  the  understanding. 

(4.)   In  speculating  on  the  nature  of  the  human 

't<soul,  Des  Cartes  seems  to  ha?e  strangely  blended 

'it^  peculiarities  of  his  physical  system  with  more 

correct   philosophical   notions.      After    treating    at 

lenf^h  of  the  animal  nature  of  the  passions,  and 

attempting  to  explain  the  manner  in  which  they  arc 

physically  excited  to  action,  he  proceeds  to  consider 

'•l^  soul  of  man,  as  both  sensitive  and  rational — the 

conflict  between  the  superior  and  inferior  parts  of 

I  *  Stcwan'a  Oi*(.  ut  sup.  |i>.  92.    CwU-mi  Mcditu.  PtiiUlt.  &  iU. 
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oar  nature,  being-  in  reality  a  struggle  betweea 
the  sensitive  part,  or  the  animal  spirits,  and  the 
raliomU  or  intellectual  pouers.  By  the  result  of 
this  contest,  every  one,  he  imafpned,  might  form  a 
judgment  respecting  tlie  strength  or  weakness  of 
his  soul : — if  the  pa^ioiiii  reign,  the  body  prepoih 
derates ; — if  they  are  restrained,  the  soul  occupia 
her  due  place  in  the  system,  and  the  rational  part 
of  our  nature  exerts  the  influence  which  it  wat 
intended  to  maintain. 


4 


III.   ETHICS. 

378.  The  moral  system  of  Des  Cartes  is 
means  clearly  defined,  though  its  prominent  features 
may  be  inferred  from  the  preceding  sketch  of  his 
metaphysical  speculations.  Amidst  many  visionary 
theories  and  abstract  speculations,  some  valuable 
principles  are  stated  relative  to  the  nature  of  virtue, 
.the  grounds  of  moral  obligation,  the  relation  in 
which  man  stands  to  the  Infinite  Ruler  of  the  uni- 
verse— his  social  duties — the  government  of  his 
passions— his  moral  capabilities,  and  the  perfection 
of  his  nature,  as  chiefly  consisting  in  a  moral  resem- 
blance to  the  Deity.  These  are,  howci'er,  mixed 
up  with  numerous  speculations  of  a  more  doublful 
and  dangerous  tendency.  "  On  the  whole,"  it  is 
remarked  by  Dr.  Enfield,  "  the  Cartesian  syst^J 
appears  to  have  been  in  part  derived  from  the  GreciaP^ 
philosophy  ;  for  it  is  easy  to  recognite  the  Platotiic 
notion  of  innate  ideas,  and  of  tlie  action  of  the  soul 
on  the  body  ;  the  Aristotelian  notion  of  a  plenum 
and  iXKalomic  ^-stcni  of  Democritus  and  Epicu 
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in  bb  roriicet.  Vet  he  must  be  confessed  also  to 
hare  discoveied  great  depth  of  thought,  much  fer- 
tility of  imagination,  and  unwearied  diUgenco  of 
TCMaxch.  He  would,  however,  have  occupied  a 
ntore  distinguished  place  among  intellectual  pMlo- 
sopben,  if  he  had  been  less  easily  led  astray  by 
ratnanric  conceptioiui  and  visionary  hypotheses ; 
h^A  he  substituted  experiment  for  theory;  and 
inductive  rcasoniugs  for  liypothetical  conjectures," — ■ 
(\  id.  Etifieid's  Hist,  of  Philo*.  Vol.  11.  p.  554.) 


Section  VIII. 

or   TUB    PEINCIPAL  WKtTERS   ON   JURISPRUDENCK,   WHO 
PLOCBJSttED  DCRINO  TDK  Iflin  &  ITth  CENTURIES. 

379.  DuRiMi  the  period  which  has  just  been  re- 
viewed, a  highly  important  branch  of  intellectual 
tdeDcc    was    successfully  cultivated   by  many  who 
occupy  DO  mean  place  in  the  republic  of  letters. 
though    the  limits  of  the  present  work  will  admit 
aC  httle  more  than   an  enumeration  of  their  names, 
and  a  cursory  notice    of  their     most    celebrated 
writiiigs.     The  department  now  referred  to,  is  that 
■hicfa  treats  of  the  civil  and  social  relations  of  man- 
loDd;  a  Kteocc  to  which  various  names  have  been 
B^TCQ  in  modern  times,  but  perh&])s  that  o!  Jtmt- 
pndatce  is  the  most  ap])ropriate  and  best  undei^ 
itood.     It  was  stated  in  a  former  section  (241), 
>1>M  before  the  memorable  icra  of  the  rerival  of 
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letter:},  political  acieticc  bt^an  to  i>c  cultivated,  more 

just  and  enlightened  views  were  entcrtsiiK-d  of  the 

principles  of  government,    and  the  nature  of  the 

relations  subsisting  between    man  and  man;    taA 

lis  was  enumerated  among  the  causes  whicli   coih 

Itrtbutcd  tu  emancipate  the   human  mind  from  H* 

bondage.       Tracing  backward,    therefore,  to   tlMt 

['•vcQtful  period,  the  origin  of  the  sdence  in  que»- 

,  it  will  he  attempted  to  exhibit,  at  one  view,- 

|«ud  in  clironological  order,  the  train  of  potiticd^ 

philusuphcrs,  who  Nourished  between  the  Rcfonna-' 

'  tJoD  and  the  point  at  which  this  hiatory  terminate^ 

— the  commencement  of  the  eighteenth  century.' 

This  series  commences  witli  Machiavel,  and  tenm* 

nates  with  Monteaquieu. 

,  380.  Machiavel  v/as  a  contemporary  of  Luffaef, 
andju^lj^^  ^B^  great  reformer,  acquired,  by  the 
commanding  superiority  of  his  genius,  an  astonishing 
ascouduncy  over  the  minds  of  his  followers  ; '  but  to 
this  alone  does  the  resemblance  appear;  for  tn  aS 
other  features  of  their  intellectuiU  character,  scarcely' 
can  a  greater  contrast  be  imagined. 

Though  comparatively  destitute  of  learning,  it' 
was  the  good  fortune  of  Machiavel  to  enjoy  the 
Kpleudid  patronage  of  the  house  of  Medieis,  uodti^ 
whose  auspices  not  a  few  of  his  numerous  puM^ 
tions  made  their  first  appearance.  It  falls  not  witinn 
the  design  of  the  present  work  to  notice,  either  hv 
dramatic  performances  or  historical  traets,  all  of 
which  aSbrd  indications  of  the  mighty  genius  of 
their  author.  The  books  upon  which  his  ponthn- 
>MRM^.tWHt>'l>ie%  depends,  and  which  entitle  him  fe 
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rank  amonf^  the  intellectual  philosopher  of  the  age, 
are  Jiis  "  Discourses  on  the  first  Decade  of  Livy," 
which  arc  full  of  moral  and  political  reflecHone,  and 

I  especially  his  most  celehrat^^d  treatise,  entitled  "  The 
Prince,"  in  which  he  professes  to  lay  down  the 
maxims  and  rules  of  civil  government,  and  describes, 
with  prodigious  energy  of  genius,  the  arts  by  which 

I  corrupt  and  arbitrary  rulers  may  sustain  their  unjust 
authority.     Widely    different    opinions    have    lieeri 

I  formed  of  the  design  of  this  celebrated  performance : 
some  regarding  it  as  a  political  ^tire.  intended  ttf 
excite  abhorrence  of  despotism,  and  hold  up  tyrants 
to  contempt,  by  exposing  their  secret  machinations ; 
while  others  maintain,  that  his  political  maxims, 
infamous  as    they   arc,    were    seriously   proposed ; 

I  and  plead,  in  mitigation  of  his  offence,  the  state  of 
society  in  Italy  at  that  period,  and  the  prevailing 
errors  of  the  times.  But  whatc\'er  diversity  of 
opinion  may  exist  nith  regard  to  the  moral  worth  of 
this  cclcbrattid  treatise,  all  must  agree  in  domg 
homage  to  the  transcendant  talent  it  displays.  "  As 
an  original  and  profound  thinker,"  says  Stewart, 
"  the  genius  of  Machiavel  completely  ccltpseti  that 
I  of  all  his  contemporaries.  No  writer,  either  in 
ancient  or  modern  times,  has  ever  united,  in  i 
more  remarkable  degree,  a  greater  variety  of  the 
most  dissimilar,  and  seemingly  the  most  discordant 
gifts  and  attainments,  a  profound  acquaintance 
I  with  all  those  arts  of  dissimulation  and  intrigue 
which,  iu  the  petty  cabinets  of  Italy,  were  then 
unirersnlly  confounded  with  political  wisdom — an 
im^B^tion.  iiuiuliarized  to    the  cool   contemplo* 
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tkm  of  whftterer  is  perfidious  or  atrocioas  in  the 
history  of  conspirators  and  tyrants  — combined  nith 
a  graphical  skill  in  holding  up  to  laughter  the  com- 
paratively  harmless  follies  of  ordinary  life."  • 

381.  Next  to  Machiavel.in  the  order  of  time,  bat 
far  inferior  in  talent  and  reputation,  stands  Bodtnos, 
an  eminent  French  civilian,  who  flourished  towards 
the  close  of  the  sixteenth  century.  "  He  was  the 
first  among  the  modems  who  united  a  philosophical 
train  of  thinking  with  an  extensive  knowledge  of 
jurisprudence  and  liistory."  His  most  celebrated 
work,  entitled,  De  la  Republique,  contains  much 
curious  matter,  and  cannot  fail  to  be  read,  even  in 
the  present  advanced  state  of  political  science,  an^l 
alter  so  many  highly  philosophical  treatifies  on  th^^ 
subject  have  appeared,  with  conttiderable  interest 
He' is  said,  by  a  very  competent  witness,  to  hare 
approached  nearly,  in  some  of  his  views  of  the 
philosophy  of  laws,  to  Lord  Bacon,  and,  in  his  re- 
fined combination  of  facts,  bears  a  strong  resem- 
blance to  Montesquieu."  It  is  not  the  least  of  the 
qualities  that  reflect  credit  on  the  memory  of 
Horfinus  and  his  friend  De  Thou,  that,  in  an  in- 
tolerant oge  and  country,  they  were  not  ashamed  ■ 
or  afraid  to  maintain  the  principles  of'  civil  and 
religious  liberty,  and  earnestly  to  recommeml  their  ' 
universal  adoption. 

382.  The  next,  and  by  far  the  greatest  of  tha 
writers  of  that  age  on  political  science,  as  well  at 
almost  every  other  subject  connected  with  general 
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literatore,  was  Grotius.  Of  Uie  immense  mass  of 
ktiDH'icdgc  accumulated  by  this  renowned  scholar, 
ample  proof  i<<  afforded  in  his  voluminous  writings, 
whicli  embrace  aii  almost  endless  variety  of  subjccto, 
critical,  metaphysical,  moral,  and  theological.  His 
life  was  by  do  means  that  of  a  retired  scholar;  for 
be  acted  an  important  part  in  public  life; — was  some- 
times caressed,  and  sometimes  persecuted  by  the 
a\Tl  autlmritics  of  his  native  countrj"; — sometime* 
entrusted  with  magisterinl  power,  and  sometimes 
doomed  to  tedious  imprisonment:  bat  neither 
prosperity  nor  ad%'ersity  could  abate  his  ardour  or 
diminltfa  hU  assiduity  in  the  pursuit  of  knowledge. 
After  a  very  cvL-niful  hfe,  marked  by  an  unusual 
succession  of  strange  incidents,  and  an  extraordinary 
degree  of  mental  exertion,  this  "  literary  phoeuij^ 
died  at  Rostock,  on  the  28th  of  August,  1G45.  Tlic 
book  which  has  chiefly  contributed  to  establish  his 
reputation  as  a  philosophical  writer,  is  tiis  well- 
knowa  treatise,  "  De  Jure  Belli  et  Pacis,"  which 
long  continued  to  be  regarded  as  a  standard  work 
on  the  subject  of  which  it  treats,  in  tlio  principal 
onirersities  of  Emope,  and  is  still  held  in  high 
estimation. 

383.  About  the  same  time  flourished,  in  the 
northern  part  of  our  island,  the  justly  celebrated 
Buchanan,  who,  though  best  known  as  a  scholar  of 
prodigious  attainment,  may  not  improperly  be  classed 
with  the  civilians  of  his  age,  on  account  of  several 
tracts  on  political  science,  written  with  all  the 
macity  and  energy  of  his  powerful  mind.  Among 
dwae,  his  dialogue,  "  De  Jure  HeffniT  arcjnired  most 
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celebrity,  <hi  account  of  the  then  state  of  public 
affairs  in  the  British  empire. 

With  this  spkndid  Scottish  luminary  majr  be 
classed  an  EiigUsli  acholar,  whose  accumulation  of 
knowledge  far  exceeded  that  of  Buchanan,  howerer 
inferior  he  might  he  in  original  genius.  This  was 
Sbldhn,  who  flourished  durinj;;  the  reigns  of  James  I. 
Charles  I.  and  the  Commonwealth.  He  is  distiD- 
guishcd  as  an  acute  philologist,  u  learned  antiquary, 
and  a  profound  jurbL  His  principal  work  on  the 
latter  of  these  subjects  treats  of  the  "  Law  of  Nations, 
according  to  the  Jewish  Polity,"  in  which  be  has 
evinced  much  Rabbinical  learning,  combined  with 
general  political  science. 

HoDBES,  the  philosopher  of  Iklahnsbury,  properly 
belongs  to  the  class  of  metaphysical  writers,  and  as 
such  will  be  more  particularly  noticed  bereaf^r. 
Yet  almost  the  whole  of  liis  far-famed  productions 
bear,  either  directly  or  indirectly,  on  political 
science;  particularly  his  principal  work,  entitled, 
"LeviatJumr  his  tracts,  "  De  Cive"  and  "  De  Cor- 
pore  Politico,"  which  were  chiefly  written  in  defence 
of  the  royal  cause,  during  the  period  of  the  Common- 
wealth, and  in  which  political  doctrines  are  xataa- 
tained  scarcely  less  objectionable  than  the  most 
obnoxious  maxims  of  Machiavet  himself. 

3A4.  Put'FKMwKK  next  occurs  in  the  list  of 
jurists,  who  Bourished  during  the  seventeenth  cen- 
tury. This  distinguished  writer  has  been  considered 
by  some  equal,  and  by  others  superior,  to  his  illus- 
trious predecessor,  Grotius.  He  followed  cloecly  in 
the  same  track,  as  is  evident  from  the  contents  of 
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lus  ii;^ost  celebrated  work,  "  De  Jure  Naturm  et, 
Gentium,"  which  first  apptarctl  a.d.  1672.  To  tl»p 
same  class  of  vt-rituigs  belongs  another  treatise,  ccan- 
posed  by  him  at  a  later  period  of  life,  entitled,  "  D^ 
Officio  Uoiuiab  ct  Civis,"  &c..  which  may  perhaps 
more  properly  be  considered  as  a  methodized  abiidg7 
meat  of  lus  great  work  od  "  the  Law  of  Natiqu^"- 
tban  an  original  production.  These  works,:  ia 
conjunction  with  the  before-mentioned  trcatJM  qt 
Grutius,  were,  till  of  late  years,  in  constant  use  as 
text-books  in  all  our  public  schools.  If  thes^ 
writings  do  not  evince  original  and  iuvcuUT^. 
genius,  tlwy  must  be  acknowledged  to  display  a  cl^^, 
discernment  —  a  sound  and  accurate  judgment-?-, 
extensive,  if  not  profound  erudition— and,  whielu  is 
iofinitely  more  important,  a  reverence  for  religitf^ 
as  the  basis  of  all  social  virtue  and  happiness.,  j^, 
^^385.  Passing  over  Leibnitz  aiid  Locke,  fboth  of 
vbom  will  be  distinctly  and  separately  noticed  here- 
after,) it  is  only  requisite  to  glance  at  the  celebrated 
author  of  tbe  " Spirit  of  Law*"  who,  though  ^e 
belongs  more  properly  to  the  eighteenth  century, 
tlemonds  a  cursory  notice,  as  the  founder  of  the 
new  school  of  political  science.  MoNTitSQUii:!;  car- 
lied  on  most  successfully  tho  project  which  Bodiiuia 
and  Bacon  bad  commenced, — that  of  rearing  a  sup(;r:^ 
structure  of  juridical  science  on  the  basis  of  philo- 
sophy and  history.  "  Instead  of  confining  himself 
pfter  the  example  of  bis  predecessor!!,  to  the  Intc^'j 
prctation  of  one  part  of  the  Iloman  code  by  auothecj 
he  studied  the  .tpirit  of  these  laws,  in  the  political 

H'cws  of  their  authors,  and  in  the  peculiar  circum-> 
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Stances  of  that  extraordinary  race.  He  combined 
the  sdencc  of  law  with  the  history  of  political 
society.  Convinced  that  the  general  principles  of 
human  nature  are  every  vfheru  the  same,  he  searched 
for  new  lights  among  the  subjects  of  every  govern- 
ment, and  the  inhabitants  of  every  climate;  and 
while  he  thus  opened  inexhaustible  and  uuthoughe- 
of  resources  to  the  student  of  jurisprudence,  he 
indirectly  marked  out  to  the  legislator  the  extent 
and  limits  of  his  power,  and  recalled  the  attcntkwi 
of  the  philosopher  from  abstract  and  useless  theories, 
to  the  only  authentic  monuments  of  the  history  aS 
mankind."  * 


Section  IX. 

ON    THE    MBTAPmrSICAL    WRITERS    OP    THE    SETUf- 

TEF.NTH    CENTURY. 

386.  It  was  scarcely  possible  that  the  profound 
researches  of  Bacon  into  the  phenomena  of  the 
human  mind,  and  the  ingenious  speculations  of  Des 
Cartes,  should  not  inspire  many  of  their  contem- 
poraries and  successors  with  a  desire  to  prosecute 
tlic  same  train  of  investigations.  Many  there  were 
at  that  period,  who,  though  characterized  by  a  great 
diversity  of  talent,  and  attached  to  dificrent  system*, 
pursued  with  ardour  this  branch  of  intellectual 
ficicnee.     Some  of  these  belonged  to  the  sceptic,  or 


*  Stewut'a  Dim.  iit  tup.  y^  Mi,  1  4<. 
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rather  the  infidel  school  of  metaphysicians,  at  the 
bead  of  whom  wt-rc  Hohtien  and  Gatuteadi.  Olliers 
were  amongst  the  uhlcst  and  most  zealous  adrocatet 
of  revealed  truth ;  such  ns  Pascal,  Barrow,  Cud- 
wortli.  anii  Clarke,  with  many  othera  of  scarcely 
inferior  name,  who  brought  th^  commanding 
talents,  and  ail  the  energies  of  their  powerful  minds, 
to  bear  with  effect  on  the  strong  holds  of  infidelity 
and  scepticism ;  and  a  few  may  be  regarded  as  of 
a  neutral  clasii,  immersed  in  metaphysical  abstrac- 
tions, and  intent  alone  upon  the  establishment  of 
some  favourite  hypothesis,  in  connexion  with  the 
philosophy  of  mind. 

387.  In  attempting  a  rapid  sketch  of  the  principal 
metaphysicians  of  the  seventeenth  century,  (exclu- 
sive of  Bacon  and  Des  Cartes,  who  have  been  already 
noticed,  and  Locke  and  Leibnitz,  who  will  be  sepa- 
rately considered  hereafter,)  we  shall  commence 
with  those  of  the  it^fit^l  school. 

(1.)  The  founder  of  this  school  was  Hobbcs,  the 
well-known  author  of  "  fjcviathan"  and  many  other 
tracts  on  subjects  connected  with  political  and  moral 
science — a  man  of  original  genius  and  extraordinary 
rigour  of  mind,  an  acute  and    powerful    rcasoncr, 
and  a  most  profound  metaphysician  :  but,  unhappily, 
these  qualities  served  only  to  render  bim  more  in- 
jurious to  society,  by  the  influence  of  his  opinions 
and  writings.     The  work  in  which  liis  metaphysical 
system  is  most  fiiliy  developed,  is,  his  "  Treatise  on 
Human  Nature,"  which  is  generally  acknowledged 
K  to  be  the  ablest  production  of  his  pen,  though  liis 
I  *'  Leviathan"  may  have  been  more  popular.     In  this 
I  ll3 
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and  other  pliUoaopliical  tracts,  he  strenuously  op-' 
poses  the  CartcMan  doctriiw  of  ideas,  and  maintain* 
that  all  our  knotclet/ge  is  to  he  allrihuled  to  tenta- 
tion  aione ;  thus  excluding  mnil  from  the  universe, 
and  reducing  the  human  understanding  to  a  rcftned 
species  of  material  meclianiiim.  To  this  philosophn 
may  also  be  traced  that  scheme  oi  fatalism,  which, 
in  modem  times,  has  been  disg\itsed  under  the 
specious  name  of  pkiIo8oj)hical-  ntvessity,  on  which 
subject  Hohbcs  carried  on  a  controversy  with  some 
of  the  most  powerful  reasoners  of  his  age.  In 
the  opinion  of  Professor  Stewart,  both  Locke  and 
Hume  have  been  greatly  indebted  to  the  metaphy- 
sical speculations  of  Hobbes ;  the  former,  for  sone 
of  his  most  valuable  observations  on  the  origin  and 
association  of  ideas  ;  the  latter,  for  his  disquUitioDt 
on  the  relation  between  cause  and  cfTect,  as  well  as 
his  views  of  philosophical  necessity.  Pernicious  as 
were  the  opinions  and  writings  of  the  philosopher 
of  Malmsbury,  when  first  promulgated,  they  ob- 
tained many  admirers ;  and  their  influence  is  felt, 
especially  on  the  continent  of  Europe,  to  the  pre- 
sent day. 

(2.)  GASsENDt  has  been  already  mentioned  in  con- 
nexion with  physical  science  (^  279.) ;  he  is  now  to 
be  regarded  as  an  intellectual  philosopher,  iu  wUcli 
department  his  talents  were  principally  emploml. 
His  metaphysical  notions  accorded  in  almost  every 
respect  with  those  of  Hobbes ;  especially  witk 
reference  to  the  origin  of  ideas ;  for  tt  is  laid  down 
by  liim  as  a  fundamental  principle  on  this  subbed, 
"  that  there  is  not  a  single  object  of  the  under- 
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Standing,  which  may  not  be  ultimately  analyzed 
into  sensible  images."  On  this  ground,  he  waa 
one  of  the  first  and  most  determined  opponents 
of  the  intellectual  philosophy  of  Des  Cartes,  who 
liud  mwutaiiR-d  u  contrary  hypothesis.  Gassendi 
was  s  great  admirer  of  the  writings  of  Lord  Bacon, 
from  which  he  is  said  to  have  imbibed  a  taste 
for  the  Epicurean  philosophy,  though  it  is  not 
easy  lo  imagine  what  part  of  those  writings  could 
have  produced  such  a  result.  The  works  of  Gas- 
sendi were  collected,  after  his  death,  into  six  folio 
volumes ;  three  of  which  are  on  metaphysical  sub- 
jects ;  the  fourth,  011  ustroiiomy  ;  the  fifth  contains 
biographical  memoirs  of  celebrated  mathematicians ; 
and  the  last,  his  literary  correspondence. 

(3.)  Spinoza  must  unquestionably  be  referred 
to  the  same  class  of  iniidel  philosophers.  He  was 
by  birth  a  Jew,  but  ultimately  expelled  from  that 
communion  on  account  of  his  reputed  atheism. 
Id  early  life,  lie  was  a  zealous  Cartesian;  and  one 
of  his  first  literary  productions  was  entitled,  "  a 
Geometrical  Demonstration  of  the  Principles  of  the 
Cartesian  Philosophy."  But  at  a  more  advanced 
period  he  withdrew  his  attention,  in  a  great  mea- 
sure, from  mathematical  and  physical  science,  (in 
both  which  his  attamments  were  of  no  ordinary 
Vind,)  to  indulge  in  daring  speculations  on  matter 
and  spirit  —  on  the  universe  and  its  author  — 
speculations  by  which  he  was  betrayed  into  the 
grossest  errors  and  absurdities.  A  crude  hypo- 
thesis, (for  it  scarcely  deserves  to  be  designated 
a  system,)  choracteruEed  alike  by  its  impiety  and 


absurdity,  which  still  continues  to  bear  the  name  of 
its  inventor,  was  propagated  by  this  theorist,  and 
obtained  many  followers.  It  was  a  species  of  Path 
thehm  in  words,  but  in  reality,  i^tatt  aiheitm.  !t 
chiefly  consisted  iu  representing  the  Deity  and  t)ie 
material  universe  us  the  same  thing, — and  all  events, 
physical  and  moral,  good  and  evil,  as  neeettsarii^ 
resulting  from  the  same  all-pervading  cniise.  The 
ethics  of  Spinoza  were  less  objectionable  than  bu 
metaphysical  creed :  but,  as  founded  on  false  prin- 
cii)lcs,  however  specious  their  form,  they  could  not 
fail  to  be  pernicious  and'  dangerous.  The  prin- 
cipal works  of  Spinoza,  in  which  his  metapliyncal 
tenets  arc  developed,  are  entitled,  "  Traclatui 
Theologico  Politicus,"  and  "  Etheca  Geometrict 
Demonstrata ;"  the  latter  of  which  was  written  in 
adTonoed  life,  and  first  published  after  his  death. 

(4.)  The  three  above-mentioned  metaphysical 
writers  may  be  contemplated  as  founders  of  new 
sects  in  philosophy.  Many  might  be  added,  beloDg- 
ing  to  the  sceptic,  if  not  the  avowedly  infitiel  school 
of  mental  philosophers,  who  flourished  during  the 
period  under  review.  It  will  however  suffice  to 
mention,  and  that  in  the  most  cursory  manner,  three 
who  are  distinguished  from  the  rest,  either  by  ifcc  , 
celebrity  of  their  writings,  or  the  extent  of  tli^H 
erudition.  Montaifpie,  whose  "  Essays"  are  chiefly 
valuable,  as  a  lively  practical  exhibition  of  the  phi- 
losophy of  mind— «  "  work,"  says  Stewart,  "  tmiqae 
in  its  kind,  valuable  in  an  eminent  degree  as  an 
authentic  record  of  many  interesting  facts  relative 
to  human  nature;    but  more  valuable   by  far.  u 
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holding  up  »  mirror  in  which  every  individual,  if  he 
does  not  see  his  own  image,  ^i-ill  at  least  occasion- 
ally perceive  so  luuny  trait:;  of  resemblance  to  it,  as 
can  scarcely  fail  to  invite  hi^  cariosity  to  a  more 
carefiil  reriew  of  himself.*"  Huetius,  the  ^iend 
of  the  learned  Bochart,  and  himself  a  man  of 
extensive  erudition,  though  the  author  of  a  valuable 
defence  of  the  christian  religion,  (entitled  "i)CT»tw(- 
slratio  Evangelicaryit  is  evideut,from  one  of  his  post- 
humous works,  "  on  the  Weakness  of  the  Human 
Understanding,"  which  is  in  reality  but  a  laboured 
apology  for  scepticism,  that  he  can  only  be  classed 
with  those  who  have  perverted  metaphysical  science 
to  promote  the  cause  of  infidelity.  Bayle,  the 
learned  author  of  the  Bit^raphical,  Historical,  and 
Critical  Dictionary,  was  also  the  author  of  many 
tracts  on  the  most  abstruse  metaphysical  questions, 
written  at  different  periods  of  his  active  life;  some 
of  which  appeared  in  literary  journals  conducted  by 
himself,  and  others  in  separate  publications.  They 
are  chiefly  controversial,  and  in  almost  every  in- 
stance deeply  tinged  with  the  spirit  of  infideUty. 

388.  Malebramcqs  i^  a  writer  of  a  much  more 
interesting  kind  than  any  of  those  just  enumerated; 
inasmuch  as  liis  mind  seems  to  have  been  imbued 
with  a  piety,  which  chastened,  and,  in  a  great  mea- 
sure, corrected  his  metaphysical  errors.    Dcs  Cartes' 

Treatise  on  Man"  first  inspired  him  with  ardour 
on  philosophical  subjects,  and  gave  that  bias  to  his 
intellectual  pursuits  which  manifested  itself  through 
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life.  The  work  by  which  he  is  best  known,  anJ 
wliich  gave  occasion  to  much  controversy  among 
metaphysicians,  Ls  entitled  the  "  Search  after 
Truth ;"  a  work  which  combines  great  abstraction 
of  thought  with  a  lively  fancy  and  glowing  elo- 
quence, arid  affords  "  ample  illustrations  both  of  lh« 
strength  and  weakness  of  the  human  understand- 
ing." The  distinctive  feature  of  his  tnetaphysieal 
system  is,  that  the  Deity  is  the  effidenl  and  immedimte 
cauteoi  every  effect  in  the  universe,  or,  to  adopt  Ki 
own  language,  "  that  tceperceite  aU  thing*  in  God,' 

Of  his  great  antagonist,  A.NTB0!<r  Abnacld,  it  i> 
only  requisite  to  state  here,  that  he  combated  moat 
powerfully  and  successfully  the  metaphysical  errors 
of  Malebranche,  in  an  elaborate  work  on  "  True 
and  False  Ideas  ;"  iu  which  principles  are  maintained 
simitar  to  those  advocated  by  Locke,  in  his  cele- 
brated "Essay  on  the  Understanding;"  and  also 
that  he  was  the  author  of  a  valuable  work  on  di»- 
lectics,  entitled  "  The  Art  of  Thinking,"  since  known 
by  the  name  of  the  Port  Royal  iMgic. 

389.  It  is  gratifying  to  the  friends  of  revealed 
truth  to  perceive,  that  there  has  never  been  t 
period  in  which  genius,  and  talent«,  and  learning, 
have  not  been  employed  in  its  defence,  far  superior 
to  the  proudest  attainments  of  its  mightiest  adrer* 
saries.  This  remark  will  eminMitly  apply  to  the 
brilliant  intellectual  sra,  which  is  now  passing  under 
review  ;  the  lera  of  Pascai,  and  Barrow,  and  Vud- 
teorth  :  of  Leibnitz,  and  Locke,  and  Newton.  Thoo^ 
the  first  of  these  did  not  professedly  write  on  met*- 
physical  subjects,  yet    his   celebrated    "  71kMi^d$ 
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on  Religion"  are  full  of  profound  reflections  and 
sublime  reasonings  on  topics  of  a  highly  intellectual 
character.  The  philosophical  works  of  Barrotc, 
no  less  than  his  polemical  writingis,  reflect  the 
highest  credit  on  the  genius  of  their  author,  and 
suffioently  justify  the  eulogium  pronounced  on 
his  memory,  "  that  lie  was  second  alone  to  Newton ; 
and  whether  treating  of  philosophical,  moral,  or 
theological  subjects,  he  seerus  always  to  bring  to 
thcin  a  mind  which  feels  itself  superior  to  the 
occasion,  and  which,  in  contending  with  the  greatest 
difficulties,  "  puts  forth  but  half  its  strength."* 
Cadwortk  was  the  author  of  two  erudite  works> 
entitled  "  The  Intellectual  System,"  and  "  Immu- 
toble  Morality,"  both  of  which  were  intended  and 
well  calculated  to  check  the  sceptical  spirit  of  the 
age  in  which  they  were  written.  In  the  former 
of  these  learned  and  laborious  performances,  the 
speculations  of  the  infidel  philosophers  of  his  day 
are  dbtinctly  traced  to  the  atheistical  suets  of 
antiquity,  of  which  a  full  and  elaborate  account 
is  given.  In  the  latter,  a  powerful  and  most 
convincing  argument  is  maintained  on  the  immu- 
tability of  virtue,  and  its  eternal  obligation,  iu 
opposition  to  the  systems  which  then  prevailed, 
by  which  virtue  and  vice  were  confounded,  the 
principles  of  morality  subverted,  and  all  moral 
distinctions  aimihilatcd.  Samuel  Clarke  flourished 
at  a  somewhat  later  period,  and  is  chiefly  to 
be  regarded,    in    metaphysics,  as  the  opponent  of 
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Leibnitz,  on  tlie  question  of  Liberty  and  Necessity ; 
but  tic  may  not  improperly  be  mentioned  in  this 
place,  as  one  of  the  acutest  metaphysicians  of  bis 
age,  and  a  powerful  combatant  of  the  sceptical 
pliilosophy ;  especially  in  his  admirable  discourses 
on  "  the  Being  and  Attributes  of  God,"  and  on"  the 
Unchangeable  Obligations  of  Natural  lU-ligion.'' 
To  t)ie  preceding  distinguisttcd  names  might  be 
added,  those  of  Archbishops  Bramhall  and  TeniMB, 
Wilkins  aud  Cumberland,  and  Ilcitry  More,  with 
many  othcrii,  who  took  a  part  in  the  jnetaphj/sico- 
Uieohgical  controversies  of  that  intellectual  age. 


Section  X. 

SKETCH  OF  THE  LITERABV  HlSTOat  OP  tEIB.MTZ. 

.•JOO.  Among  the  many  scientific  and  inteUectual 
philosophers,  who  flourished  during  the  Utter 
portion  of  the  seventeenth  century,  Leibnitz  occu- 
pies no  subordinate  place.  It  is  somewhat  diflicult 
to  determine  among  whom  he  should  be  classed, 
as  his  researches  were  directed  to  almost  every 
department  of  physical  and  moral  science,  and  his 
numerous  writings  include  almost  every  subject  of 
human  investigation. 

Tliis  great  philosopher  was  born  at  Lcipsic^  on 
the  23d  of  June,  1646.  In  early  youth,  though 
insatiable  in  the  pursuit  of  knowledge,  he  disco- 
vered no  very  marked  preference  to  any  one  depart- 
ment of  hterature.  His  reading  was  most  cxtensire; 
so  excellent  was  his  mcmorj',  that  whatever  he  read 
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became  \us  own ;  and,  consequently,  bis  accumulation 
of  knowledf^e  was  rapid  and  great.  But  when  he 
had  attained  his  fifteenth  year,  he  manifested  a 
decided  partiality  to  mathematical  studies,  and 
wrote  several  theses  on  subjects  connected  with  the 
abstract  sciences,  which  acquired  him  great  cele- 
brity in  the  university  of  Leipsie.  About  the  same 
time,  he  renouuced  the  Aristotelian,  in  favour  of  tlie 
Cartesian  philosophy,  the  latter  of  which  systems 
had  as  yet  made  tittle  progress  in  Germany.  In 
1G66,  he  published  his  first  treatise,  the  object  of 
whicl]  was  to  shew  how  universal  urithmctic  might 
be  applied  to  other  sciences ;  and  in  the  same  year, 
his  "  Mathematical  Demonstration  of  the  Eidstence 
of  God,"  made  its  first  appearance,  which  was  most 
certainly  no  ordinary  achievement  for  a  youth  who 
had  just  attained  his  twentieth  year. 

391.  Having  then  in  prospect  the  legal  pro- 
fession, tlic  attention  of  Leibnitz  was  naturally 
directed  to  the  study  of  taw.  Several  of  liiH  next 
publications  related  to  jurisprudenco ;  one  of  which 
introduced  him  to  the  friendship  and  patronage  of 
Uie  Elector  of  Mcutz,  by  wliom  he  was  employed, 
for  a  short  time,  as  private  secretary.  But  nothing 
could  divert  his  attention  from  the  mathematics 
and  philosophy.  His  flattering  secular  prospects 
were  gladly  renounced,  and  the  determination  fixed 
to  devote  his  life  to  literary  studies.  The  first  of 
his  tracts  on  natural  philosophy,  entitled  *'  A  Theory 
of  Concrete  Motion,"  was  presented  to  the  Royal 
Society  of  London ;  and  Iiia  second,  on  the  "  Theory 
"  of  Abstract  Motion,"  to  the  Academy  of  Sciences, 
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at  Paris;  of  both  which  pliilosopliical  tnstitutioi 
he  had  the  honour  to  be  elected  a  member, 
were  succcasivcly  foHowed  by  numerotui  papers  on' 
mathematical  and  physical  subjects,  mo«t  of  which 
have  been  preseired  in  a  literary  journal,  puWislied      , 
at  Lcipsic,  under  the  title  of  "  Acta  Eruditoruni^H 
(^362.)     At  the  same  time,  this  indefatigable  and    " 
almost  universal  genius  was  employed  in  prepariog, 
at  the    request  of   the  Duke   of  Luncuburg,    a     ' 
"  History   of  the    House  of  Brunswick ; "    several 
works   on    "The    Law   of    Nations;"    and    some 
metaphysical  tracts  on  "  Knowledge,  Truth,  Ideal, 
Nature,"  &c.  &c. 

302.  Pasdng  over  that  remarkable  fact  con* 
nected  with  the  literary  history  of  Leibnitz,  which 
relates  to  the  invention  of  the  differential  calcutiu, 
(the  particulars  of  which  have  been  already  detailed. 
§  261 — 26(1,)  we  shall  advance  to  that  period  of  his 
Ufe,  in  which  he  was  chiefly  occupied  with  mci 
physical  speculations  and  theological  controversies. 

In  1695,  he  published,  in  a  Parisian  journal, 
specimen  of  a  new  system  of  physics,  id  which  he 
first  intimated  those  peculiar  doctrines  relative  to 
the  connexion  between  the  body  and  mind,  which 
were  afterwards  more  fully  developed,  and  charac- 
terize his  metajihysical  system.  This  wu  followed 
by  a  treatise,  entitled  "  Thoughts  on  Locke's  Esta* 
on  the  Human  Understanding,*  then  recently 
published.  In  this  tract  Lcibnit::  first  appears  u 
the  antagonist  of  our  great  philosopher,  and  combati 
especially  those  part^  of  his  celebrated  work,  whick 
relate  to   innate  ideas.    The  next  production  af 
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his  pen  on  metapliysical  subjects,  was  n  flefcncc  of 
bU  favourite  doctrine  of  the  jtre-established  har- 
mottif,  in  reply  to  the  animadversions  which  Bayle 
and  others  had  made  upon  it  in  literary  journals. 
About  the  same  period,  his  active  mind  was  also 
employed  in  polemic  theologj' ;  as  is  evident  from 
two  controversial  tracts,— one,  "  A  Logical  Defence 
of  the  Holy  Trinity,"  written  against  the  Socinians ; 
and  the  other,  "  on  Human  Liberty  and  Predesti- 
nation," against  the  Remonstrants. 

893.  But  his  principal  work,  the  production  of 
his  later  years,  and  that  in  which  his  philosophical 
opinions  were  more  fully  developed,  remains  to  be 
noticed.  This  was  entitled,  "  Theodicea,  or  a  Dis- 
sertation on  the  Goodness  of  God,  the  Liberty  of 
Man,  and  the  Origin  of  Good  and  Evil."  This 
celebrated  treatise  was  first  printed  in  1710,  and 
made  a  great  stir  amongst  the  metaphysicians  of 
that  day.  It  evinced  an  immense  store  of  erudition, 
a  mind  well  disciplined  to  abstract  logical  reasoning, 
a  lively  imagination,  and  a  highly  cultivated  taste; 
but  at  the  same  time,  it  discovered  a  love  of  novelty 
and  fondness  for  speculation  unworthy  of  a  sound 
philosopher,  and  wholly  at  variance  with  the  prin- 
ciples of  inductive  reasoning.  By  these  metaphysical 
and  polemic  writings,  he  became  involved  in  weari- 
some controversies  with  some  of  the  most  enlightened 
intellectual  philosophers  of  that  brilliant  age ;  among 
whom  were  Locke  and  Newton,  Clarke  and  Bayle, 

ith  many  others  of  inferior  name.     The  details  of 

■•e  intellectual  combats,  on  subjects  the  most  ab- 

e  and  difficult  that  perhnqra  have  ever  occupied 
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the    human    understanding,  will  be  chiefly   foai 
i»  the  volume  of  his  works  which  contains  bis 
rcspondence  with  learned  men;   and  which,  wl 
they  excite  our  admiration  of  the  powers  of  { 
exerted  in  their  discussion,  convince  us  that  the 
arc  topics,  about  which  the  busy  and   inquisilH 
mind  of  man  may  sometimes  be  employed,  in 
investigation  of  which  the  mightiest  intellects 
but  as  little  children.    This  indefatigable 
exhausted  his  latest  energies  in  the-se  abstru^;  gf 
lations,  and  expired  on  the  14th  November,  1711 
in  the  s«'entieth  year  of  his  age. 


Section  XI. 

SUMMARY  VIEW  OP   THE   PUlLOSOniT   OF   tKIBKITX. 

S&i.  Leibkitz  did  not  compose  any  systematic 
treatise  on  philosophy ;  but  his  opinions  may  be 
gathered  from  his  numerous  writings,  composed  at 
different  periods  of  life.  The  volume,  iu  which 
his  metaphysical  system  is  most  distinctly  stated,  it 
his  "  Theodicea,"  to  which  a  reference  was  made  ia 
the  lost  section ;  from  which,  therefore,  the  following 
summary  will  be  chiefly  taken.  It  is  of  the  more 
importance  that  the  distinguishing  features  of  the 
philosophy  of  Leibnitz  be  attentively  marked, 
because  of  tlic  influence  it  exdtcd  long  af^cr  tiie 
death  of  its  illustrious  founder.  While  the  nieta* 
physics  of  Locke  may  be  considered  as  laying  the 
foundation  of  a  new  school  of  intellectual  philosophy 
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in  Britain,  whicli  han  subHcquently  spread  over  a 
great  part  of  the  world,  those  of  Leibnitz  muat  also 
be  acknowledged  to  have  influenced,  in  no  incon- 
siderable degree,  the  speculations  and  researches  of 
most  of  the  intellectual  philosophers — Kant  himself 
not  excepted.  To  the  opiuions  and  writings  of 
Leibnitz,  in  the  judgment  of  Professor  Stewart,  is 
cliicfly  to  bo  attributed  the  contrast  between  the 
continental  philosophy,  and  the  contemporary  sy9> 
terns,  which  have  sprung  up  in  our  owu  island. 

39d.  On  the  nature  of  ideas,  and  the  manner  in 
which  they  are  produced,  there  is  no  material  dif- 
ference between  Leibnitz  and  liis  illustrious  prc- 
(Icce^or,  Des  Cartes,  who  had  himself  derived  his 
notions  on  this  subject  from  the  Platonic  school. 
(§  191.) — Nor  is  it  easy  to  marlc  a  difference  between 
the  opinions  of  both  Des  Cartes  and  Leibnitz,  and 
those  of  Locke,  cxoept  in  words  :  for  Leibnitz,  when 
writing  on  the  origin  of  ideas,  asserts,  "that  there  is 
nothing  in  the  understanding  which  has  not  been 
present  to  the  senses,  but  t/ie  iuiderstatuling  itself; 
and  Locke,  in  nearly  similar  terms,  writes  thus  :  — 
"  External  objects  furnish  the  mind  with  ideas  of 
sensible  qualities  ;  and  the  mind  furnishes  the  under- 
standing with  ideas  of  its  own  operations."  This 
xonnot  therefore  be  considered  as  forming  a  dislino* 
'.  feature  of  the  philosophy  of  Leibnitz ;  and  those 
hich  arc  properly  such,  may  be  classed  under  four 
l)ead5 — his  theory  respecting  Monads ;  his  doctrine 
of  the  Pre-ettabiUhed  Harmony ;  his  scheme  of 
Optimism :    and    his  application  of  the   "  Late  of 


<'.^ 


,,f UUUAKY   VIRW  OF   TBE        ^    J^PA|);t,ir. 


Cottiinuit^iQ  tJie  pluBaoraeoa  of  miiwl  as  wdU  ss 
-,  of  matter. 

1   MONADS.  — '-    "  V 

396.  Having  imbibed  the  Cartesiau  notion  o£.>a 
phnum,  and  ronoeiving  tliat  tlie  entire  univeoo  u 
filled  with  iudiviKible  and  uncuiiipounded  parudes, 
he-  ^^  (t.s  Ivd  thereby  lo  the  fauciful  hypotbc&is,  that-  all 
space  is  replenished  with  a  kind  of  substances  called 
moHuds  ;  \>y  which  he  seems  to  have  meoUt  elctnentaiy 
activi:  principles  of  nature,  each  of  which  in  ^eceannlj 
I  ^'stitKt  firomaud  independent  of  every  other  iail^ 
IViiniverse;  but  allof  which  derived.. their  existat^e 
from  CioD,  the  Great  Supreme;  and  only  self-fxisttukt 
monad.  After  all  tlwt  Leibmtz  has  written  on  the 
euhject  of  these  mysterious  substances,  ud  .all  the 
expirations  of  his  theory  attempted  by  subsequctpt 

.  commentators,  it  is  scarcely  posaiblc  to  attach  ai^y 
definite  idea  to  the  term,  if  any  thing  is  intended  by 

*,  it^  hut  the  ultimate  particles,  of  which  th^  mateii^ 
Universe  is  composed  ;  in  which  case,  it  tnl)  Appe^ 
u>  be  but  a  modification  of  the  ancieot  atomic  philo- 
sophy.    Yet  it  should  «eem,  that    thi^  thcorcucal 

'  philosopher  conceived  of  these  monads  as  something 
different  both  ftom  matter  and  spirit.   ,Hheyarfqpt 

■  material,  because  he  denied  to  them  the  propcrtica 
of  Ciitcnsion,  durabilitv,  inertness,  and  other  es^n^ 
properties  of  matter.  Tlicy  are  not  spiritual^  bccaiiK 
he  neither  considered  tliem  as  animate(l,or  ,r»tiotiAL 
So  attaclicd  was  Leibnitz  to  this  favourite  hypo- 

. ,  thesis, ,  that  it  seems  to  have  pervaded   hi^  wlicJt 

■  t,i..i,.i,(-    II  itm  '  ' 
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metaphysical  system  ;  and  in  some  instances  he  ap- 
pears to  have  been  betrayed  by  it  into  a  boldness  of 
speculation  approaching  to  profanity ;  as  when  he 
asserts  "  that  the  Eternal  Georactridan"  (meaning 
thereby  the  Omnipotent  Creator)  is  constantly  em- 
ployed in  solving  this  problem:  "The  state  of  a 
single  monad  being  given,  to  determine  its  past, 
present,  and  future  state  throughout  ttiiMlirerse." 

2.   TRE-ESTABLISUED  IIARHONi 

397.  Before  the  time  of  Des  Cartes  and  Leib- 
nitz, the  opinion  had  generally  obtained,  that  the 
mind  and  body  acted  realty  and  pkysieally  on  each 
other,  though  the  mode  of  their  reciprocal "  action 
was  confessedly  unknown.  Des  Cartes  had  main- 
tained, ttiat  their  nature  and  properties  were  so 
dissimilar,  so  contrary  to  each  other,  that  this  was 
utterly  impossible,  and  therefore  referred  all  mental 
action  immediately  to  the  influence  and  agency  of 
God.  Leibnitz  carried  this  idea  still  farther,  and 
contended  that  the  human  mind  and  body  were  two 
indejteiulent,  but  correspondent  agents  ;  which,  like 
two  machines,  were  so  nicely  adjusted  to  each  other, 
as  to  appear  to  act  in  concert;  as  if  two  clocks 
were  so  constructed  by  a  skilful  artificer,  as  that, 
though  wholly  unconnected  with  each  other,  ono 
should  /mmW  to  the  true  time,  and  the  other  slrUce 
the  successive  hours.  This  singular  doctrine  is  |hus 
stated  by  Leibnitz  himself  in  his  "  Tkeodicea." — "  I 
cannot  help  coming  into  this  notion,  that  God  created 
the  soul  in  such  a  manner,  at  first,  that  it  should 
represent  witliin  itself  all  the  simultaneous  changes 
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in  the  body ;  and  has  so  made  the  body  that  it  must 
of  itself  do  what  the  soul  wills;"  and  in  another 
place,  "  Every  thin;;  gocii  on  in  the  soul,  as  if  it 
had  no  body ;  and  every  thing  proceeds  in  the  body 
as  if  it  hod  no  soul."  Hence  he  -was  led  to  spcsk 
of  the  soul  of  man  as  a  spinltia/  automaiou,  in  dis- 
tinction from  the  disciples  of  Hobbes,  Gasscndi,  and 
Spinoza,  wlio  represented  it  as  material;  a  mocluDe, 
however,  so  regulated  by  necessary,  pre-ordained, 
and  immutable  laws,  that  no  operation  of  the  mind, 
nor  any  event  in  the  universe,  could  posiiibly  hare 
been  different  from  what  it  is.  In  a  word,  this 
great  philosopher  conceived,  both  of  the  corporeal 
and  intellectual  parts  of  man,  as  alike  impelled  by 
necessary  causes,  as  exquisite  pieces  of  meclianism 
constructed  by  the  Divine  Artificer,  wound  up  and 
put  in  motion  by  the  same  power,  and  proceeding 
harmoniously  in  tlie  performance  of  their  several 
functions,  though  without  any  dependance  on  eftdi 
other,  or  any  reciprocal  influence  whatever. 

3.    OPTIMISU. 

398.  From  the  hypothesis  briefly  stated  in  the 
last  paragraph,  viewed  in  connexion  with  a  firm 
belief  in  the  being  and  attributes  of  God,  a  third 
distinguisliing  principle  of  the  philosophy  of  Leib- 
nitz obviously  arose,  viz.  his  scheme  of  optimifin; 
w^h,  in  several  respects,  differs  materially  from 
that  which  had  been  previously  obtained.  Sine*, 
according  to  the  doctrine  of  the  pre-estabUsked 
harmoKy,  all  events  in  the  physical  and  mofol 
world  resulted  from  the  action  of  necoasary  cailMt« 
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operating  mechflnically,  if  the  Being,  by  whom  this 
wondrous  mechanism  was  constructed  and  pre- 
arranged, be  infinitely  wise  and  good ;  it  followed 
that  "  whatever  is,  is  best."  The  particular  modi* 
Ecation  of  optimism,  for  which  Leibnitz  contends, 
may  be  clearly  gathered  from  the  allegory  with 
which  he  concludes  one  of  tlio  books  of  his  "  Theo- 
dieea"  in  which  "  he  represents  Tarquin  as  com- 
pfaining  of  his  lot,  first  to  Apollo,  then  to  Jupiter; 
and  is  at  length  Natisfied  with  his  fate,  by  being 
introduced  into  the  palace  of  the  Destinies,  and 
shewn  that  of  all  possible  volitions,  with  their  train 
of  necessary  consequences,  that  which  led  to  his 
crin>e  and  fall,  was,  upon  the  whole,  tfie  besi."  It 
is  easy  to  perceive,  that  this  scheme  involves  the 
notion  of  J'ata/i*m  in  its  grossest  and  most  offensive 
form,  that  it  is  entirely  subversive  of  moral  agency 
and  responsibility,  and  that  it  obUtcrates  all  dis- 
tinctions between  virtue  and  vice.  How  far  this 
alarming  result  may  have  been  counteracted  or 
modified  by  the  religious  feelings  and  principles 
of  the  illustrious  advocate  of  this  scheme,  wo  pretend 
not  to  determine;  but  assuredly  "  nothing  could 
tend  more  directly,  by  a  short  and  demonstrative 
process,  to  the  utter  annihilation  of  all  moral  dis- 
tinctions." 

IV.   LAW   OV  CONTINUITT.  ^  „ 

390.  Another  distinguishing  feature  of  the  philo^ 
aophy  of  Leibnitx,  to  which  he  was  led  by  his  pro-* 
pensity  to  ^'  A  priori"  reasonings,  and  the  habit  of 
generalization  on  all  philosophical  subjects,  consists 
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lu  His  universal  application ' 

Thi»  torm  has  long  since  been  fonuliar  to  natural 
plulosophers,  and  has  been  generally  admitted  nith 
reference  to  physical  science.  It  is  usetl  to  expresi 
that  unbroken  order,  which  pervades  the  system  of 
the  universe;  so  that  no  change  takes  place  sud- 
denly, but  all  is  accomplished  by  infinitely  laudi 
degrees.  It  has  been  shewn,  for  example,  in  tla 
science  of  dynamics,  that  bodies  do  not  pass  itulantUf 
from  one  direction  into  another,  but  dewribe  • 
greater  or  less  curve  in  their  transition  from  plan 
to  place.  But  whatever  may  be  the  conclusions  to 
which  scientific  and  experimental  philosoplu-rs  )u«e 
been  lud  by  their  minute  obsen'ation  of  naliiral 
phienoniHia,  it  may  be  questioned  whether  the  prta- 
ciple  will  admit  of  the  uiiivereal  application  for 
which  LeibnitE  and  his  followers  have  trtn-unouslj 
contended.  By  him  it  was  asserted  that  this  is  on 
eternal  and  immutable  law  of  nature,  applicable  no 
less  to  the  phaenomena  of  mind,  than  to  those  of 
matter.  In  numerous  passages  of  his  writbgs, 
Leibnitz  refers  to  this  as  an  indisputable  principle 
in  metaphysical  science.  On  this  ground  he  main- 
tains  that  there  cannot  be  in  an  intelligent  being  an 
entire,  and  Ica^t  of  all,  a  sudden  cessation  of 
thought;— that  there  can  be  no  such  thing  m 
death,  but  merely  a  succession  of  changes  of  con- 
di|ipn;  —  and  that  there  is  a  perfect  gradation 
throughout  the  universe :  so  that  the  inmiraeralik 
*  classes  and  orders  of  beijigs  form  an  unbroken  line, 
1^  continuous  scale  of  existences,  descending  from  tbt 
Deity  to  the  lowest  species  of  unorganised  matter. 
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Applying  tlie  same  principle  to  the  history  of  human 
improvement,  and  the  progress  of  science,  it  w 
maintained,  that  ttte  human  mind  has  atlvanced,  and 
is  still  advancing — not  per  saUum — but,  to  adopt 
the  language  of  mathematicians,  by  innumerable 
infiHttetimai  stops,  towards  perfection  in  knowledge, 
till  it  attain  the  highest  elevation  of  wliich  created 
intelligence  is  capable.  Tho  great  metaphysical 
argument  by  which  this  theory  is  sustained,  is, "  that 
it  is  in  the  nature  of  things  impossible  that  any  body 
or  substance,  whether  corporeal  or  spiritual,  should 
be  at  the  same  indivisible  instant  in  two  different 
states — ^that  of  motion  and  that  of  rest."  It  falls 
uot  within  the  plan  of  the  present  work  to  discuss 
these  philoHophical  opinions,  but  merely  to  record 
them  as  curious  speculations,  which  may  be  dis- 
tinctly traced  to  Leibnitz  as  their  author,  and 
dtaracterizing  liis  philoeophicul  system.* 
0)1  •^Mtitiri|«  :urtiJ9 
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'"  400.  TnKpresentretrospect  of  intellectual  science 
trill  close  with  a  brief  notice  of  the  life  and  ^vritings 
of  an  individual  who  towers  far  above  all  his  prede- 

f-    -i.i-  "^ 

*  For  a  more  detailed  account  of  these  lenral  h/podics^ 

dw  reader  »  lefcrred,  w!t)i  much  pleasure,  (o  the  Kcood  part 

oflhr  aJmirable  Di.i»crtalIon  of  Dugald  Stewart,  and  the  no*«» 

Bppriiiicil  to  ihiit  ilMMrrtaiion,  in  which  the  principal  arpnnRits 

for  and  agniiut  iheic  metaphpiical   dieorieii  are  etiKd,  with 
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ccssors  anil  contemporaries  in  tlus  departmeitt  of 
literature,  and  who  was  the  meaiu  of  effecting  a 
mighty  revolution  in  the  opinions  of  mankind  on 
moral  and  metaphysical  subjects,  tbucHcctd  of  which 
aru  still  apparent,  and  will  probably  continue  to  be 
felt  through  all  succeeding  ages.  This  truly  philo- 
sophical writer  may  justly  be  considered  as  the 
founder  of  a  new  aad  more  culighteucd  school  of 
intellectual  philosophy,  which,  having  originated  b 
Britain,  has  gradually  diSti&cd  itself  over  tbe  greater 
part  of  the  civilized  world.  Consiidering  the  period 
in  which  he  wiote,  and  the  slender  advances  tbei 
made  in  moral  science,  he  must  be  acknowledged  to 
have  achieved  a  work  of  no  ordinary  magnitude, 
and  most  deservedly  ranks  highest  among  the  logical, 
metaphysical,  and  political  reformers  of  mankiod. 
It  is  obvious  that  both  the  nature  and  liinit>  of  the 
present  work  do  not  admit  of  an  extended  itview 
of  his  intellectual  system,  and  still  less  can  it  be  ex- 
pected to  comprehend  a  discussion  of  its  comparative 
merits.  All  that  will  be  attempted  in  these  con- 
cluding pages,  is  to  present  an  outline  of  his  literary 
history,  and  to  glance  at  some  of  the  more  promi- 
nent features  of  his  philosophy. 

401.  John  Locke  was  born  at  Wrington,  in 
Somersetshire,  a.  d.  1632.  He  was  educated  »t 
Westminster  School,  and  entered  of  Christ  Churcb 
College,  Oxford,  in  1651.  While  yet  an  und«- 
graduate,    he   acquired    groat    distinction    by  hit 


a  precision  and  beauty,  to  which  perhaps  k  would  be  ilifinit 
to  dad  a  parallel  in  our  language.     P.  S7—S9. 
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progress  ia  polite  literature.  His  collegiate  edu- 
cation having  been  completed,  he  devoted  himself 
to  the  fttudy  of  medicine,  intending  to  practise  as 
a  physician;  and  hij  distinguished  attainments  in 
that  science,  at  an  early  period  of  life,  may  be 
inferred,  from  the  honourable  mention  made  of  him 
by  Sydenham,  in  one  of  his  medical  treatises, 
published  A.D.  1676.  To  his  skill  in  medicine, 
Locke  was  indebted  for  his  introduction  to  the 
friendship  and  patronage  of  the  Earl  of  Shaftes- 
burj-,  and  many  other  persons  of  talent  and  dis- 
tinction. By  his  perusal  of  the  writings  of  Lord 
Bacon  and  Des  Cartes,  he  was  led  to  renounce  the 
logic  of  Arbtotlc,  which  still  continued  to  be  taught 
in  the  English  universities,  and  adopt  tlie  more 
rational  method  of  philosophizing  suggested  by  the 
author  of  the  Novum  Organum.  It  was  about 
this  period,  that  the  first  rude  sketch  was  framed 
of  bis  celebrated  Essay  on  the  Human  Under- 
Standing,  the  occasion  of  which  has  been  related 
by  himself  with  circumstantial  fidelity,  in  the  Pre- 
fatory Epistle  to  that  far-famed  work.*     The  design 

•  "  Kiso  or  six  friends,  rorcling  M  my  cliambvr,  and  dis- 
coursing on  a  subjecl  very  remote  from  this,  found  (hcmselves 
quickly  at  a  stand,  by  the  diffleuliici  tlut  rase  on  every  tide. 
After  we  had  awhile  puizled  ourselves,  without  coroiog  any 
neater  a  resolutiun  of  thotw  doubts  which  perplexed  us,  it  tanw 
into  my  thoughts  that  we  took  a  wrong  course,  and  that,  before 
we  set  ourselves  upon  tnqiurie«  of  that  Dalure,  it  <ras  necessary 
to  examine  our  own  abilities,  and  see  what  objects  our  umler. 
standings  were  mid  were  not  fitted  to  deiii  with.  This  I 
propoiwd  to  the  company,  who  nil  readily  asMOlcd,  and  there* 
upon  it  was  Rgrred  that  this  should  be  our  6rH  intpiiry.      Some 
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spiK-'ars  to  hare  been  formed  of  writing-  an  anolyticat 
treatise  oji  the  pliUosopliy  of  mind,  anti  some  niaM>t 
rials  were-  prc{>are<l  for  that  purpose  as  early  m 
lt>70:  but  the  political  troubles  in  which  be  vm 
involved,  in  common  witii   his  illustrioug  patron. 
the  Karl  of  ShaAesbury,   diverted   him    from   ha 
purpose,    or   ratJier   induced    him   to    suspend    it* 
execution,  till  a  more  auspicious  atra  should  arrive.  ' 
402.   The  persecutions  of  the  Nonconformists  ia' 
Ei^and,  and  of  the  Protestants  on  the  oontiMfit, 
led  this  enlightened  author  to  direct  his  attcerioali 
to  the  important  subject  of  licligious  Tohiratimt' 
Uis   admirable    treatise   on  this   subject  was   first 
publislied  iu  1689,  and  contains  principles  the  most 
,  just  and  liberal  on  a  subject  then  little  undeirtood 
by  any  denomination  of  the  Christian  world,  most 
of  whom  were  ready  in  tlieir  turn  to  justify  as  weU 
as  practise  religious  persecution.     This  important) 
tract,  which  obt^ned  for  its  author  the  higfaeA-i 
reputation  abroad,  though  at  its  Brst  uppparane<> 
it  was  little    regarded  at  home,   was  followed  by 
several  others  on  political  subjects,  amoiig;  nbtcb 
nwy  be  mentioned  two   "  on  Government "    finli' 

linsty  and  unilig^sled  ihoughli  on  n  xiibjcct  !  had  nevrr  before 
caDsi(l«r«d,  which  1  set  down  agsimt  our  firsi  rarciing,  gpn» 
ihe  lint  eninnce  into  this  discounc,  which,  bftving  tw«n  ilMt'l 
bc((un  by  cliancc,  vim  coniiiMicd  by  inirvjity,  writtru  by  uMMl 
hcreol  parcels,   and  ^Acr   long  intervals  of  neglect,    retunid  i 
again  as  my  humour  or  occnsions  ppnniltM],  and  at  lait  in  • 
retirement,   vthcnt  an  ntirndance  on  my  health    gave  kiiut% 
ii  wu  brought  into  that  order  thou  now  Meat  it."    p.  vii.'  UL' ' 
edit,:,!!    <uiJ  ■" 
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pnbHshcd  in  1690,  and  several  •'on  Cmrenry,"  and 
utlter  questions  connected  with  political  economy. 
His .  valuable  work  on  Education  next  appeared 
ID  1693,  which  was  quickly  followed  by  a  trcatisu 
on  "  the  ReiLsonableness  of  Christianity,"  which  in- 
volved him  in  a  controversy  with  the  dcistical 
writers  of  his  age.  To  their  opposition  we  are 
indebted  for  a  judicious  vindication  of  liis  former 
treatise,  and  some  other  polemic  writings. 

403.    it  is  not,  however,  on  any  of  these  proJ 
ductions,  excellent  as  they  are  in  their  kind,  that 
the  reputation  of  Locke,   as  an   intellectual  phi<' 
losopher,  principaily  rests;  nor  does  he  appear,  in 
any  of  thorn,  to  have  exerted  the  utmost  force  of 
lus    genius.      While    resident    on    the    continent, 
during  the  exile  of  the   Earl  of  Shaftesbury,  to ' 
whose  fortunes  he  hod  attached  himself  on  a  prin*  ' 
ciple  of  gratitude,  Locke  first  published,  in  a  literary 
journal,   of    which   the    celebrated    Le    Clerc    was 
editor,  an  abridgment  of  his  "  Essay  on  the  Under-  '■ 
standing,"    probably   with    the  express    design   of 
calling   the    attention    of    mi5ntal   philosophers    to 
speculations  then  novel  and  untried,  and,  in  many 
respects,  at  variance  with  generally  received  opi- 
nions.    The  leisure  which  he  enjoyed  at  this  period 
of  voluntary  cxUc  from  liis  native  country,  enabled 
bun  to  prusccuto,  with  greater  vigour  and  success, 
the  important  work  which  he  had  so  long  medi-  ' 
tat«d,  and  which  was  put  to  the  press  soon  after 
his  return    to  England,  at  the  memorable  xra  of 
the  Revolution.      After  having  employed  at  least 
nine  years  in  digesting  and  revising  it,  this  truly 
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philosophical  Essay  (of  which  a  brief  abstract  trill  be 
giren  in  the  next  section),  was  first  published 
A.D.  1690,  Ui  one  folio  volume;  and  it  will  be  ad- 
mitted, even  by  those  who  do  not  fully  subscribe 
to  his  metaphysical  creed,  that  the  date  of  its  publi- 
cation constitutes  an  important  iera  in  the  iustory 
of  intellectual  science.  During  the  latter  years 
of  his  life,  this  great  philosopher  was  employed  in 
writing  several  works  on  subjects  of  public  interest 
Thouffh  labouring  under  great  infirmity  of  con- 
stitution, he  drew  up,  at  the  special  n^uest  of 
William  111.,  "  a  Scheme  for  the  ComprehemioQ  of 
Protestant  Dissenters  within  the  National  Church," 
an  object  which  that  enlightened  monarch  had  mudi 
at  heart.  Several  parts  were  added  to  his  tract 
"  on  Toleration."  Defences  of  his  "  Essay"  were 
prepared,  in  reply  to  the  animadversions  of  the 
Bishop  of  'Worcester,  Malebranche,  Leibnitz,  and 
others.  To  the  above  numerous  list  of  Iiis  valuable 
writings,  may  be  added  his  excellent  tract  on  the 
"  Conduct  of  the  Understanding;"  "  Memoirs  of  the 
Earl  of  Shaftesbury;"  and  "  a  Paraphrase  and  Notes 
on  the  Epistles  of  Paul."  Some  of  these  did  not 
appear  till  after  his  death,  which  took  place  at 
Oates,  within  the  hospitable  mansion  of  Sir  Francb 
Hasham,  on  the  28th  of  October,  1704,  in  the 
serenty-third  year  of  his  age. 
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SUHHAET    TIEW    OF    THE    METAFHTHCAL    STSTEX    (»' 

LOCXE. 

404.  Thb  "  Essay  tm  the  Hanum  \:aiersUB^Bg' 
is  too  well  known  to  raider  it  neceasarj  that  an 
extended  analyos  of  it»  important  eoHt«iU  sIkmU 
be  introduced  into  this  elementary  Tolumc.    It  b^ 
be  presumed,  that  moat,  if  not  all,  whoAall 
these  pages  with  an  attentire  penual,  are  1 
with  the  principal  to|Ha  of  wluch  it  treaty  and 
in  theconstanthahitttf  referring  to  it,  aa  a 
taUhoriiy.     All  that  if  neeesMry  fior  our  _ 
purpose,  is  to  present  a  fcry  bsief  ontfiae  of  the 
subjects  discussed  in  tins  adnurafale  treatke,  aa  the 
shortest  and  moat  prarticahif  ncaaa  of  i  ihJlaiia^  a 
summary  view  of  the  metqibyBeal  syitai  of  iu 
author. 

In  the  first  bo(^  the  qneitioa  is  dacnsoed,  whether 
there  exist  in  the  human  nndenta^iiv  any  flHMfe 
notions  or  ftmdple»,  whether  ^peonlattrc  or  pne- 
ticat  The  negathe  of  that  poaition  iaMobCaBcd 
and  defended  by  a  great  nrie^  of  eaodamL 
arguments,  drawn  from  nmrmal  nhafTTsriwi  aad 
experience,  carefully  guarding  agniat  hrporhrxi 
and  i  priori  reasonings  In  the  secsad  book,  the 
author  proceeds  mose  doeetly  to  Vm  propcMd 
objects—that  of  analym^  ibe  jjitutnoiotaM  and  ope- 
rations of  nund ;  and  he  doea  *W«,  by  ez^aining 
the  nature,  and  tni|iuring  into  the  oiigvi  of  ideas ; 


all  of  which  arc  distinctly  traced  to  tvro 
sources,  seHstUioH  and  refieetion :  ideas  in  general 
arc  then  classified  under  the  heads  of  JtimpU  and 
compUic  ;  the  simple  including  those  derived  imme- 
diaUily  from  the  senses,  as  colour,  solidity.  Sic,  or 
obtained  by  reflection,  as  our  ideas  of  pleasure  and 
pain,  existence  or  being,  unity,  power,  &c. ;  the 
complex  are  subdivided  into  modfs,  subslances,  and 
reUUioHg,  Among  the  former  of  these  arc  enmne- 
rated  as  timple  modet,  those  of  space,  duntieii, 
infinity,  number,  with  others  that  proceed  more 
directly  from  sensation,  such  as  sounds,  tastes,' 
coloura,  &'c.  Among  the  mixed  made*  are  com- 
prehended most  of  the  combinations  of  simple  Hurnt' 
of  which  the  mind  is  conscious,  and  of  which  lani> 
guage  is,  for  the  most  part,  composed.  Vnder  the 
next  division  of  complex  ideas — .SHhskmeef — are 
introduced  many  important  and  valuable  distinoJ 
tions,  xolutive  to  the  nature  and  properties  of  body* 
and  spirit.  Under  the  third  class  of  complox  ideall' 
viz.  relations,  arc  included  disquisitions  into  th 
relations  of  catue  ami  effect,  identity  and  dtvcrsit 
good  and  evil,  with  their  several  varieties  and 
modifications.  In  the  third  book,  whicli  is  rather 
dialectic  than  metaphysical,  the  author  proceeds  ti' 
invciitigate  language  in  general,  and  oombders  toonlc 
as  signs  of  ideas,  under  which  logical  di*iblon  of 
the  subject  are  introduced  many  important  remariw 
on  terms  and  propogititms — on  the  use  and  abaw  " 
the  imperfection  and  improvement  of  languige^, 
The  last  book,  which  is,  morally  considered, 
most  important,  treats  of  knowledge  and  opinion,  at- 
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triUb  and  cnflencc,  of  the  f^rouiiils  of  hiimah  fad^ 
taent,  and  the  principli^  of  human  belief;  c<m~ 
eludiug  with  some  valuable  sections  on  the  proviiKe 
of  reason  as  distinguished  from  that  of  faith,  snd' 
the  numerous  sources  of  prejudice,  error,  or  roentat 
dedusion. 

•r  405.    Such  is  the  wide  field  of  investigation  on 
which  this  great  philoxopher  enters,  in  hia  eetebrated 
"  Essay ;"  including  in  one  or  other  of  its  part!< 
almost  every  topic  that  comes  williin  the  range  of 
moral  and  intellectual  science.    To  judge  correctty,' 
however,  of  its  transcendant  merits,  we  must  not' 
view   it  as  it  may  note  appear  to  the  metaphysical- 
inquirer,  who  possesses  all  the  additional  light  and] 
information  which   subsequent   investigations   ha%-e 
afforded.     We  must  conceive  of  the  science  of  mind,, 
as  it  th^i  existed,  and  endeavour  to  place  ourselves 
in  tlie  position  of  those,  who  hud  just  escaped  from* 
the  trammels  of  Aristotle,  or  who  were  Iwwildered' 
amidst  the  speculations  of  Dcs  Cartes  and  Leibnitz; 
for  those  were  the  great  authorities  who  had  thert 
acquired  an  almost   universal   ascendancy,    and  to' 
wboKc  genius  and  talents  a  homage,  almost  amount-^ 
iug  to  idolatry,  was  rendered.     We  cannot  wonder' 
that,  at  first,  the  development  of  a  new  and  more' 
rational  system  should  have  attracted  httle  atten-' 
tion  ;  tliat  tnauy  prejudices  should  have  been  armed ' 
against   it ;    and  that,  when  promulgated  to  th^' 
world,  it  should  have  encountered  great  opposition.  "* 
406.    There   were   two  prominent  features    of* 
Locke's  metaphj'sicai  system,  which  occasioned  much 
oontioversy  at  the  time,  and  respecting  which  the 


opinions  of  metapliystca)  writers  are  still  rnndi 
(lirided ;  these  relate  to  the  origin  of  ideeu,  aiid  the 
powers  of  moral  jifrccption.  Respecting  the  former 
of  these,  it  is  to  be  remembered,  that  there  existed  tt 
lliat  time,  and  still  continue  to  exist,  two  grand 
classes,  or  rather  schools  of  mental  philosophers, 
M'htch,  for  the  sake  of  dieitinction,  may  be  termed 
the  Cartes'taiis  and  the  Gaasentliats.  The  Carttnaiu, 
(with  whom,  in  this  particular,  Locke  must  be  asso- 
ciated,) while  they  admit  that  a  great  part  of  our 
knowledge  is  obtiuned  by  sensation,  contend  also 
that  the  mind  acquires  no  inconsiderable  portion  of 
its  knowledge  by  reflecting  on  itself,  and  by  atten- 
tively observing  its  own  families  and  operation.*. 
The  GasgentlisU  assert,  that  all  our  ideas  are  derived 
from  the  senses,  and  that  the  intellectual  phii*nomen« 
admit  of  no  other  explanation  than  that  which  is  fur- 
nished by  analogies  drawn  from  the  material  world, 
of  which  indeed  it  forms  a  part.  The  infidel  phik*- 
sophers  of  the  two  last  centuries  have  laid  claim  to 
Locke,  as  the  founder  of  their  metaphysical  sy^tenu, 
and  adect  to  consider  themselves  his  disciples :  but 
it  were  easy  to  prove,  from  numerous  passages  in  his 
writings  and  corrcBpondenoc,  that  the  latter  theory 
is  diametrically  opposed  to  this  fundamental  doctrine 
of  his  philosophical  creed,  and  belongs  rather  to  tiic 
•choot  of  Hobbes  and  Gassendi,  than  that  of  Locke.* 
■M)7.  The  second  of  the  principles  adverted  to, 
Bs  characterizing  Locke's  system,  bears  more  on 
ethics  than  metaphysics.    From  not   having  been 

*  Stewvt'*  Second  Pu>.  pp.  1 1>,  te. 
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well  understood,  and  perlmps,  in  »roe  iBrtanMS,  too 
loosely  stated,  many  took  ainnn,  and  imagined  iliul  it 
involved  moral  consequences  of  the  most  dangerous 
kind.  The  train  of  arguments  employed  by  Locke 
to  prove  that  there  are  no  innate  prmciples,  cither 
speculative  or  practical,  led  some  to  imagine  that 
hi^  system  was  at  variance  with  Scriptnrc,  and 
destructive  of  all  natural  religion  and  moral  obliga- 
tion. On  this  ground  it  was  vehemently  attacked  by 
Stillingfieet ;  Lord  Shaftesbury  appears  too,  from 
some  passages  in  his  "  Cliaractcristics,"  to  have 
formed  the  same  apprehension.  Nor  those  alone, 
but  the  illustrious  and  excellent  Sir  Isaac  Newton, 
seems  at  first  to  have  entertained  similar  fears,  thougli 
he  subsequently  retracted  that  opinioi],  and  acknow- 
ledged his  error  with  all  the  ingenuousness  of  a  true 
philosopher  and  sincere  Christian.*  But  whoever 
attentively  reads  the  "  Essay"  in  question,  must,  it  is 
conceived,  be  fully  convinced  that  the  con.'^equences 
attempted  to  be  drawn  from  this  part  of  his  system 
do  not  legitimately  foltovf ,  and  least  of  all,  that  the 
excellent  author  himself  intended  thereby  to  shake 
the  foundations  of  natural  religion. 


408.  The  retrospect  which  has  been  taken  of 
the  progress  of  human   knowledge,   in    the    two 

•  In  proof  of  lliis  atatemeiit,  Dugald  SteMUl  has  pTMcrved 
two  tiariouB  luid  intereming  lenpn  bclwrcn  Uimo  Ino  grcatcsi 
ptiiloiophen  of  die  age,  which  do  cqiul  honoiu  to  botli  panict. 
Vide  Second  Hut.  pp.  31,  32. 
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great  dcj>artmcntj  of  physical  and  inteUectxul 
science,  might  naturally  suggest  to  the  mind  a 
great  variety  of  important  reflections.  The  writer 
will  not,  however,  prolong  a  work,  already  hi 
too  extended  for  an  elementary  treatiae,  by  any 
lengthened  train  of  observations ;  and  the  rather  u 
as  he  is  persuaded,  that  an  attentive  perusal  of  the 
preceding  page«  can  scarcely  fail  to  liavc  prodaced 
a  conviction  of  those  great  moral  truths,  which 
he  is  most  anxious  to  impress  on  the  minds  of 
youth — a  con>iction  founded  not  on  human  opiiuon 
merely,  but  on  the  evidence  of  facts  :  —  that  the 
causes  which  have  operated,  in  all  preceding  ages,  to 
perpetuate  ignorance  or  to  impede  the  progress 
of  knowledge,  were,  either  an  undue  deference  to 
human  authorities,  or  a  disposition  to  speculate 
without  evidence  —  that  every  solid  and  valuable 
attainment,  and  even  the  most  stupendous  dis- 
coveries, are  to  be  attributed  to  the  rigid  adherence 
of  those  by  whom  they  wert.  made  to  the  processes 
of  induction  and  exj)eriiH€Ht  —  that,  great  as  have 
been  the  attmnmcnts  and  discoveries  of  past  ages, 
and  mighty  tlie  powers  of  genius  by  wliich  Utey 
were  achieved,  there  b  no  reason  to  imagine  that 
nothing  further  is  to  be  expected ;  for  whoever  p^^ 
sues  the  track  of  inquiry  marked  out  in  the  present 
volume,  and  takes  a  survey  of  the  history  ofscieacc, 
Bubsequently  to  the  period  at  which  this  review 
terminates,  will  perceive,  that  there  arc  vast  regioiu 
yet  unexplored,  and  still  greater  developments  to 
be  anticipated,  as  the  rewaid  of  diligent  investiga- 
tion in  Aiture  ages; — and  finally,  that  on  account  of 
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Algebra,  origin  of,  33, 202;   pn^mi, 

208,219,246,256. 
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European,    211  —  222 ;     modeni, 
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Almagest,  Ptotem;'!,  8S,  89,  20S,  !07, 

216,920. 
Almagest,  No,  280. 
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Alphonilne  Tablei  (utTonomicai),  217. 
Ammonian  school  (ter  Ecleetici). 
Anaiysii  (geometrical},   72,222,245, 

20S,2e7. 
Analytic]  (of  Aristotle),  113,122,123, 

127,128,135,141,236,238. 
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148,150,  181. 
Antediluriana,  knowledge  of  the,  1 3. 
Aphorijnu,  ancient,  27,  65, 173. 
Apodeicda  (in  logic),  127. 
Appedta,    in    ethki,    145,184,185, 

193. 
AqueducU,  ancient,  101. 
Arabian  literature,  200—213. 
Architecture,  andeat,    13, 14, 19,  30, 

42,  45. 
Argument]  0"  logiOi  137. 
Aritbmetic,  origin  of,    33;     lexage- 
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Aritbmeticil  Triangle,  258. 
Ailrolabe,  206.  208,  216,  !!l. 
AilroJogT,   judicial,    16,  17,  33,  38, 

54. 
Aitronomia    IiuUuntB    (Copemicui') 

269. 
Aitronamy,    Chaldean,     15,  16,  18; 
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Aitnmomical  Tablet,  86,  207,  208,217, 
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Unrohiflrr.  iiivention  of,   110.313. 
Being  (l»iiii:u(>)>y>ir>),  HS,  IS4,  Itt. 
Binomul  rhcomn,  104. 

Cftlfiidu.  nimctiontaf.  81.87,37!. 
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Ccucnl  Farm,   Jit,  tSB,  SgS,  SOS, 
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223. 
CWlu,  intmlioD  of.  3S4. 
CotlUon,  Uwi  0',  SO*,  300. 
Colaniinllon  of  Gmcc,  60. 
Colouri,    dunrinr  pf,    312, 131,  S3S, 

330. 
ColurM,  iDliUliiJ,  88. 
CompMldM  of  Korea,  S2S,  S»9,  303, 

104.300. 
CooKU,   ihniry  at.    10,  IT,  Id,  331, 

171. 2110, 2S3.23E. 
ConnncrK,  34,  93. 


CiinlUxrgiion,  Hii^  161. 

Conli  Hcclloni.  Tl,  77,  7S.  303,  til. 

94R,3ei. 
Contldlatleni,    uident,   10,  It,  tt: 
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Coprnilcui  System,  2Cg,  370,  K%. 
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CoimDcoDiB,  IC  57,  «0,  «t,  tW. 
Critlritin,  pracrra  ot.  S3».  341.  SU, 

Culwlion  offnlldi.  9ft4. 

Ciibr,  iliipUutluu  of.  71. 

Cuneiuy,  IncUen,  403. 

Vumt,  nalur*  of,  TS,  US,  tU,  tM, 
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Dsmoni.  t4S,  ISl.  I<4.  tM. 

Daix  (P.ucUd'O.  2U. 
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Dlicuiblnjt  Fomi.  28V. 
Di.iuaniorilir  Wwk,  11,  CI,  IK,  ttl 
Drnunln.  ideiic*  of,  H,  IM— MT. 
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Propoilliun*  (111  logic),  139, 186,  140. 
PrDverbkl  Uulma,  43.  64,  64.  111^ 

173. 
Pnrindal  L<Um(l^c«l'<),  338,  S9{. 
Ptolcmide  Syitnn,  88,  319.  369, 170, 

379. 
I'linipi.  Invedllon  of,  99. 
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^^^H            Pynunidi  (Ecypllm),  SI,  TO. 

8<Te«  of  AKbtiDtdn  (h  mcdwfaX 

^^^H            Pillingiimiu.  (jMtl*&  Scci)- 

08. 

ScripUirai,  imulMlowi  la^  tdltiw  t( 

^^H            Qaadanl,  19,           ISl. 

333.  349.  943,  U3.  3M. 

^^^^1           Quidnlun  of  CirIm,  or  Canilinor 

^^H                 FiKU"'*.  •!.  ID,  Hi  — 3M,  36D_ 

383. 

^^H 

.Sr»wnca,  Book  ot,  (tawtaift).  MC 

^^^^1           QuBdiirium,  911. 

SeiFii  Att),  (quidriiunn  aid  aiiiuB)| 

331. 
SMereid  Time.  90C. 

^^^1           B^baw,  tbrnrroT.  IDS,  333,  t»0. 

^^H 

ScntGn.  phUoMplwal,  SM,  971,  SST, 

^^^H           Rt-abtoTpllon.  nolion  vt,  31,  40.  tO, 

37 1. 

^^^B 

Socndc  FbOocoph;,  114 — 11*. 

^^^H            Rratiit*,  KMt  of,  935,  33S,  33S. 

Sotu   Synam,   33,   31,   80,   S5,  10, 

^^^H           lUaion,  Bca*oninE,   1ST,  110,   ISI, 

973,  SKO-991. 

^^H 

Yna,  79,  M. 

^^^H            Recti  Rcatlon  oT  Curvci,  t60. 

SoUdi.  doctrine  of,  13.  OS.  9M.        ^H 

^^^K^^   ILctlccIion,  tsxi  of,    1D«,  310,   3>T, 

SBltlim,  TS,  39,  908.  979.               t^M 

^^^^^L 

Kophiinu   (in  lofk),  IIX,  lift   Ut^ 

^^^^^y  ncronnUioB  (U(«niy),  3S4— 338. 

119,137. 

^^^^^   (FiotHUUlt}.    S3S>  >*3. 

Soptrati.  114— IIG.  lit,  in,  13*— 

^^H 

131,  139,  93S— 933. 

^^^^1           Refraction,  theory  wid  Itwt  ol^,  lOT, 

Sorlfonoc,  loQc^  ol,  1ST.  311- 

^^H                 111,  3]l,3».37I.3S0.3t!l— 320. 

Suul  (Iliir  liuiruui),  11,  9*.  49.  I4t— 

^^^H                         331— JIT. 

143.  139,  l»8,  1S9,  Iff,  IM. 

^^^1            RrfirBngitaUty    of    Ugbl.     ill.   33t. 

.Spr<(Hl«,  invmdoo  <t,  393. 

^^H 

Sphtre*    (crymUbM),   B9 :     oC  Bb- 

^^^^H            Rpvinl  o(  Leutn,   (in  Uumtuit), 

doiui,  83. 

^^H 

S|i1irrir(.  (lorlriRe  «(  TS,  T),  901, 11«. 

Spinaiiim,  ij-Htmtt,  Ml. 

^^^H            Salou  Sfflcni,  30. 

Spinl  of  U*i.  (MaalnqatcB'(),3U>f^H 
I^ptlD^.  mcMlUc,  nuratkn  •(  Ml.   ^^| 

^^^B            Swmmnlarlin  Conirovcn;,  33C. 

KamJ  Booki,  S4— 30.  3S. 

Slan,  Died,  38,  »,  80,  99,  S4,91«, 

SMellitu.  diKOTcry  of,  tTC,  >8t,  383, 

3;i>:    (lumbrr    of,  S4,  SS,  <T.  (1^ 

3T7. 

971,  9S», 

Silurn'*  Ring,  ITfl,  933. 

StMio,  93,  04,  391,  90S. 

Snli    Inielkctu*  (of   Lord  Dicon), 

Suam-mglnt.  ImaMipa  at,  309. 

300— sat. 

Stala,  MU  oT,  CT,  lOT.  I !»,  1X9—1(9. 

Snpdaiwclur  (indcal),  ttfl;  (on- 

isD-iee,  1ST,  IT4,  ist-iauN^ 

Aent),  3SS,  387. 

333, 137. 

SdwlHtia,     190.    91H.    333.    939. 

Son,  npMt  md  dltuMc  tt,  tS.  tn. 

■M— 9Jlt,  362,  359—354.  353. 

330. 

SchMla,  piUtc,  334—936.  911,  337. 

Syllaglimi.   in  kfi^  IIS,  |1«^  HT, 

Sdcncc  diflii«uiihed  ftom  fhiluicfdiy, 

141. 

3,4. 

Symb^  «riCin  at,  119, 

^^^^,            SdeDOtlc  Philnaphen  (uirienl),  6T : 

Sypliani,  hmnllon  or.  W. 

^^K                (middle  vm),  100;  (miidtin).941. 

tlyiUnn  of  ibf   WmM  (O^ovkvl 

^^H          SoMttu,  wet  nC,  32T,  33B. 

ITT. 

^ft   ^^^ 

_^4_I*^^^l 
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Telefct^a,   inTendim  tt,   110,  ST4, 

SSI,  JiS,  324—337. 

uOormmial,  336. 

reflecting,  337,  3S7. 

Terou  (in  logic),  123. 

Th«uii  (uicieiit),  40,  43. 

Thcodieea   (of  LeibniD),  393,   394, 

397. 
TheoKOnr,  60,  03. 
Theurgic  Art,  193. 
ThomiatH  sect  of,  93T. 
Thought*  (Pwaa'O,  SiB,  389. 
Tidei,  theorj  of,  3  S3,  339. 
Time,  meuurcment  cf,  SO,  S6,  306, 

301. 
Toleration,  tncti  on,  3S1, 403, 401. 
Topio  (in  lo^).  IS!. 
TodcelUui  Tube,  («<  Btrometer.} 
Tnniiu  of  Mercury  and  Veniu,  3T9, 

SB5. 
TKoamigntioii,  doctrine  oT,  31,  145, 

163. 
Tniumutttion  of  Hetili,  213,  213. 
Triugla,  propenin  o^  72,  347,  34S. 


TriganoDHTT,  trt  at,  78,  85,  87,  308, 

204,307,330,121,340. 
Tririum  ((Chaluda},  331. 

Vianun,  Cutenin  notioD  et,  310, 811, 

3TT. 
VaVul  Velodtlei,  393. 
Virtnet  (in  ethict),  diiiDe,  192;  ■» 

eul,  172,  I7B,  186 ;  piiiate,  173, 

176,  ISO,  186, 189;  nature  of,  171, 

176,  193,  378. 
Vuion,  theory  of,  106,  111,  225,  316, 

318,331,332,  333. 
UtUTcrte  (in  nietaphyaci),  1 SS. 
Vortica   (of  Dei   Cirta),  349,  877, 

378. 
Uto^  (of  Sir  Tlwmu  Hare),  394. 

Wuer-dacki,  100,  SIO,  333;    milli, 

100. 
World,  it!  nature  and  origin,  169. 

ZodUed  ilgni,  16, 17,  28,  79. 
Zraei  of  the  Earth,  79. 
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Abbo,  S31. 

Abelud,  !35,  SSS,  S3B. 

Abou-Gi^ir,  303. 

Abraluni,14,3e,«5,  50. 

Xgaa,  IPS. 

Al-hBToati,  SOS,  210,  223,  S21. 

Al-mumcm,  205. 

Al-nuuuor,  205,  207,310. 

Albategni,  204,  306. 

Albert  (the  Great),  233,  S24,  236— 

338. 
Alcuiniu,  331. 
Aleunder  {of  Haccdon),  74,  82— «1, 

120. 
Al&nl»,  233,  333. 
AUiagBi),  306. 
Alired  (the  Great),  231. 
Albuen,  311,  216.  31S. 
Alkendi,  306. 
Aloftius  Lilius,  373. 
Alphonsusll.  (Spain),  317. 
Amoionius,  1€B,  105. 
Anaxagoraa,  67,  144,  3S0. 
AnaiifnandcT,  67,  79. 
Anaximenes,  67. 
Angelo  (of  Florence),  222. 
Annius  (orViierbo).  20. 
Aniflm  (Abp.),  233,  336. 
Anthemius,  94.  109. 
Aniiathenci,  67. 

Antoninus  (Marc.  Aurel.),  n2,  IG3. 
Aphrodiscua,  195. 
Apollonialei,  Diogenei.  67. 
Apollonim.  74.  77.  78,  203,  221,  248. 
Apulcius,  62. 

Aiiuinas  (Thoma-s),  223,  237,  238, 
AiBbia.  Ataha.    21,  43  —  46,    300  — 

222.  ^ 


Ancna,  M. 

Ararilitu,  S7. 

Aichiiiei,  T>. 

Aichlmedei,  74—78,  86,  90-94,  96 
—08,  107,  109,  303,  310,  134, 
8<T,  Hi,  2«4,  293,  311. 

ArgyrDpuliu,  339,  £42. 

Aiimaniui,  40. 

Aiinvcbiu,  S4~8S,  247. 

Ariiteu),  72. 

Aiiidlhij,  84. 

Ariitippui,  67. 

ArinoUe,  15,  16,  64,  73,  83,  83,  90, 
93,  103,  lOO  —  llS,  ISO— 127, 
131,  133, 13S,  137,  t3S,  141,  143, 
1S4— 159,  172,  180—183,  197, 
316,  331,  239,  330,  332,  333, 
235—339,  243,  362,  370,  377. 
S41,  352—358,  363,  371,  378, 
401,  405. 

Amrophanea,  108. 

Arnauld  (Anihon;),  388. 

Areachel,  307. 

AxyTis,  13,  IS. 

Alhenagoraa,  163. 

Augiutine,  197.  at9—23l,  237. 

Averroei,  (of  Corduba),  207,  ^3:^, 
K33. 

Avicenna,  313,  333,  333. 

Aiir-ben-hikem,  308. 

Bstiylonio,  Babylon,  15,  19,30. 
Bacon  (Roger).  318,  3«4~S«6.  S37, 

^3,  315,331. 
Bacon  (Lord  Chancellor),  3,  8,  1^, 

3S6,    397,   338.    340,  341,    344, 

354—371,    37t,    3S1,  386,    387. 

401. 
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Baldric,  133. 

BarroH   (Dr.),  «60,  364,  i6i,3M, 

348,  386,  389. 
Bsyle  (P.)  387,  3dt,  3B3. 
Bee  (School  oO,   J36. 
Bncher,  341,  3i3. 
Bede  {the  Venerable),  (31. 
Benedetto,  MS. 
Berenget,  933,  S3fl, 
Bernard,  gS!,  S3 9. 
Bernoulli    (James  and    Jobn),    9111, 

983,  303,  348. 
Bcrosui,  18,  to. 
Besairion  (Cardinal),  S49. 
Bianchini,  SSS. 
Bioa  (of  Priene),  C4,  SS. 
Blanconiu,  73. 
Boccado,  S39,  Hi. 
Bochatt,  387. 
Bodiniu,  381. 
Boerhaare,  341,343, 
Boclhiiu,  J31,  231,  (mIc). 
Bombelli,  247. 
BoniTenlure,  437. 
Burellua,  3!4. 
Ba7le(llDn.  aobert),   313,  314,  3!8, 

333,341,344. 
Br«Iima,   Brahmiaa,  34. 
Bnmhall  (Abp.),  389. 
Brandt,  341,343. 
Bridfurth,  932. 
Briggi  (Henry),  «l, 
Brouncker,  S60. 

Brown  (Sir  Thomu),  344,  (iMi). 
Bcuoo  (of  Cologne),  133,  tat. 
Bnino  (orNapln),  357,398. 
Buchanan,  383. 
BudHu,  843,  353,  854. 
Buddha,  Buddhiid,  «9,  34. 
Burgo  {Lucaa  de),  119. 
Burley,  238. 
Byrge  (Juitui),  351. 

Cadmiu,  59. 

Cnor,  JuUua,  87,190,303. 

Calippu^,  81. 
CilliMhenea,  83. 


CampanelU,  357,358. 

Cimpani,  327,  337. 

Camponul,  216. 

Capella,  231. 

Cardan,  ZOS,  S4fl, 247. 

Comeada,  67.  . 

CacDiu  (elder),  383,  284;    (younger), 

285. 
CMdodortu,  2)1. 
Coatelli,  309. 

Cavalleri,  254,255,257,284. 
CeUua,  191. 
Cbskidiui,  231. 
Chaldaca,  IS— 20,  59,  79. 
Chunpeaui,  335,  236. 
Chariemagne,  210,233. 
Chailea  I.  (of  Bngbnd)  374  i  Charin 

n.  385. 
Chorpentain,  357. 
Chilon,  84,65. 
China,  21—39,60. 
Chriatina  (Queen  of  Sweden),  374. 
Chrruppua,  I<>3, 165, 184. 
Chiyaotoraa,  339,  34S. 
Gcero,  67,76,  84, 117, 133, 149, 160, 

235,  362. 
Clariie  (Dr.  Samuel),    386,389,393. 
Cleanlhea,  163,184. 
Clemeni  AleiondriDiu,    62,168,191, 

195,  239. 
Cleobulua  (of  Rbndei),  64,  65. 
Cleamede*,  63,87. 
Cleoitianu,  81. 
Colet  (Dean],  154. 
Columna,  237. 
Comntandine,  T7,  347. 
Conliiciua   (Kung-roo-liee),    23—27, 

191. 
Conon,  76. 
Conitanline,  332. 
Copemicui,    85,  249,  269,  270,  373, 

376,  377,  278,  387,  394. 
Ctesibiua,  94,  99. 
CteaipboDj  90. 
Cudwonh,  57,  386. 
Cumberland,  339. 
Cuaa(Nkholaade),  319. 
Cyrui,  40. 
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D'Alembcrt,  t,  8, 

Damuccnua,  JouineSj  S3K 

Duniui,  S3 3. 

Duius  Hf  iMspH,  31. 

Dc  La  Hire,  303,  333. 

D'Hopiul  (Muquu),  ISI. 

Demncritiu,  SS.Tl,  US,3TB. 

Dm  CK*ei,  109,  2S3,  25*.  257,  878, 
279,  299,  3D0,  319,  920,  321,  324, 
332,  349,  3S7,  372—378,  388— 
3BB,  30S,  397,  401, 10$,  406. 

De  Tboa  (TbuBniu),  381. 

Digbr  {Sii  Keaelm),  344. 

IXodn,  79. 

Diodonu  Siculot,  15,17,91,98,108, 
109. 

IXogcnn  Lurdm,  01,  TO,  144,  ISO, 
181,  172,  286. 

Diogcnei  (tbc  Cridc),  67, 184. 

Dionynui  {the  geognpher)  33. 

Diophantua,  202,219,236. 

Kvini  (Eiutacbio),  337. 

Dobnll,  328. 

Dominii  (Antoaia  de),  318,  319, 

DonUui,   228. 

DunsScolut,  237,238. 

Dunslan,  232. 

Dupin,  238,  23B. 

Durandui,  228,  238. 


Ebn.Yauiu«,  204,208. 
Bdwtid  III.  (of  England),  23B. 
Egypt,    14,  IS,  47— S3,  59,  fll,  69, 

79,117,340. 
Bmpiriciu  Seitiu,  132. 
Engelius,  222. 
Epictenu,   132,  160,  163. 
Epicurus,  58,67, 138, 139, 146,187- 

190,  239,  378. 
Epimenid«3,  64. 
Eraimua,  242,243,353,354. 
EnLosthenes,  76,83,85. 
Erigena  (Joannes  Snttua),  231. 
Eiculapius,  53. 
Ewjp,  46. 
Euclid  {of  Mcgaia),  67. 


EncBd  (the  gtonwtridan),  70,  74,  75, 
111,201.208,  204,  !1«.2I9(»W), 
245,  !4T,  M4. 

Euctnnoni  SI. 

Budemua,  73. 

Eudoiui,  72,83. 

EuKbim,  57,69,168. 

Eiutnlldiu,  330. 

Eatodiu  (of  AKakm),  77. 

Piiber  (Le  Fevre),  353,  354. 

Fsuitiu  (Geiiulleicbei),  328. 

Feidiii*od(ofCanlub«),  222. 

TtxmU,  S56, 160,164. 

Feroel,  «S0. 

Fermi,  246. 

Flamsleed,  285. 

Fo-hi,  2B. 

Frederick  11.  (Erapoor  of  Genouy), 

216,  220. 
Frontiiiui  (Seitn*  Jnlhii),  101. 
Fulbcrt,  236. 

GaUleo,  99,  219,  f  49,  954,  »5,  tT9, 
275—279.  282,  »B7,  294~t»«, 
398,  301,  309—311,  324- 3S«, 
328,  339,  367. 

Galiu)  (AUiander),  SIB. 

Gasiendi,  979,  344,  348,  386,  387, 
406. 

Goia  (Theodore  de),  348. 

Geber  (Aibalegni),  204,  ID6,  216. 

(Den  Aphli),  S04.  213. 

(of  Grenada),  107. 

Gelibrand,  SSI. 
Gcminui,  87. 
Gengia-Khan,  20B. 
Gerard  (de  Cremona),  S16. 
Gerbert,  201,  223,  232,  293. 
Gennanicui,  84. 

Gilbert  (de  Ponetan),  236, 

(of  Colcbeiler),  344, 

Ciraid  (Albert),  250,  352,  293. 
GUubec,  341,  343. 
Gniunden,  220. 

Greece,  30,  59,  66,  112,  117.  143. 
144,  116,  14T,  150,  153,  160,  171. 
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Oregorj,  Junta  {of  Abetdwn},  360, 

303,337,337. 
Gregory  (piipe),  !JT,  373. 
Orimaldi,  SSO,  331,  33B. 
Grocyn,  35*. 

(jrwiiate  (GreathEad),  337. 
Croliiu,  3X3,  3S 4. 
Ouericki  (Oltode).  313,  313,  34S. 
Ounlher,  351. 
Gulhenbcrg,  SSS. 

Hiulem,  I3S. 

Hadnm&l,  15. 

Uifli,  39. 

Ha]«,  336,  337,S41,3i>. 

Hdley  (Dr.),  77,  78.  38S. 

Ksmollc,  253. 

Herulitut,  07,  133. 

HereaDiui,  IBS. 

Hcmun,  333,  233. 

UcRDH,  19,  56. 

Hera,  Bl,e9,  321,347. 

Ucrodotiu,  52. 

Henod,  61,  03. 

HcTeUiu,  23(1,385. 

Htntu,  81. 

Hiero,  01,  93,  97. 

Hierodn,  145,  ISB. 

Hinoiur,  333. 

Hindoo,  SB,  170,  (m  India.) 

Hlppucbui,  10,  84,  SB,  87,  89,  306, 

271. 
Hlppocrmta,  71. 

}fublK>,.137  1S3,  3S6,  337,  400. 
Homljcri;,  226. 
Homer.  *>3. 
Haoke,aS5— 337,301, 3  U,  337,131, 

337,  338,341. 
Htnoi,  379. 
Honcnsiiu,  3?0. 
Hooliger  Khan,  SOB. 
Huetiiu,  3S7. 
Home,  3S7. 
Buhang,  36. 
Huss,  John,  335. 
lIu>-E«Qs.  260,  202,  364,  2B7,  S81— 

SB3,  380,  300,  301,  314,  337,  333, 

330,  134, 130,  330,  367. 


Hjrpada,  B9. 
Hrdda,73. 


Jamblichiu,  57,  163,  170. 

Jani  (Jauni),  334,  338. 

Jeroint,  193. 

India,  21,30 — 34,00. 

Ingolph,  333. 

Joannn  Scotui  (Erigena),  233. 

John  of  Alcrnniim,  230. 

■ orSBiiihury,  S.IJ,  S36. 

Jon«i  (Sir  W.),  10,  15,  31—33,  BO- 
SS, 35,  39,  43,  43. 
Joaephua,  13,  30. 
Inm,  IT,  22,  36. 

Indorua,  73,  168;  of  SeriQc,  330. 
lOt,  S3. 

JuUan  {Rom.  Emp.),  168. 
Jaidnlaa,  109. 
Jiudn,  MaitjT,  145. 

Kanl,  394. 

Kepler,   349,  354,   373,  374,   378, 

379,  283,  337, 3S»,S91, 334—106, 

31S,  330,  330,  307. 
Khallb,  106,  198,  300,  304,  SOS. 
KIreber,  318,  330,  333. 

Lu&aac,  tSS,  SS6. 

Laacario,  34S. 

Laorentiui  (De  Valla),  938. 

Le  Clcrc,  403. 

Ldbolti,  361,  S63,  C04— S6T,  30t, 
S33,  330,  348,  340,  331,357,387, 
389,  300—399,  403,  405. 

Lcmery  ((he  cider),  341,  343. 

Leodamiu,  7S, 

Leonardo  (DeFM),Sl». 

Leucippuf,  146. 

Lewenhoek,  338. 

Linaoe,  3S4. 

Uqui,  61. 

Utt,  100,333. 

Locke,  0,  134,  147,  387—389,  303, 
393,  SOS,  400—407. 

LiAmina,  40. 

LonUrd  (Peter),  836,  337. 

Longinuj,  IBS. 
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Lauii  XI^  S3S. 
Lucu(DeBiugo),  810. 
Lueredot,  386. 

LudoTieiu  VSra.SaS,  S13,  SS3,  3S4. 
LuJI;  (Rlflnond),  f  38. 
Lather,   343,  354,  39S,   357,   3SS, 
3SD. 

Hmchuvd,  379— 381,  383. 

Hicrobiiu,  les. 

Hagcndniu,  930. 

Mshabad,  30. 

Mahomet,  19$,  200. 

Hslcbnnche,  ISI,  338,403. 

Manetho,  43,  49. 

HofliUiu,  37. 

ManxUui,  109. 

Munolte,  33>. 

Maurice  (de  Nuna),  373. 

MuiHilycni),  143,  316—318. 

Hsunu,  232. 

HaiimiliaD  (ofBavuii),  373. 

H>yow,34I,34S. 

Media,  SO,  79. 

Hedid,  !39. 

Heluicthon,  241,  S43,  353,  354. 

MencchinuE,  7S. 

MetieLaiu,  7S,  87,  203. 

Menu,  223;  Elector  of,  391. 

Mercalor,  !60. 

Melius,  275,  324. 

Meton,  81. 

Mochua,  MoKhui,  ST. 

Mohammed  Ben  Mum,  202,  204. 

Mohsan,  42. 

Montaigne,  387. 

Montesquieu,  37 S,  381,  385. 

More  (Sir  Thomas),  242,  353,  3M. 

More  (Dr.  Henrj),  3S9. 

Moses,  13,  14,  20,  36,  47,  61,  57,  58, 

149,212. 
Milller  (lei  Regiomontanus.) 

Nanno,  232,  233. 

Napier  (Baron),  251,  252. 
Naisir  (Eddin),  208, 
Neleui,  121. 
Nemorariua  (Jordanus),  21S. 


Neoton  (Sc  luic),  76,  79,  93.  261— 
267, 274, 285— 291, 297, 303— 107, 
314,  315,  319,  »7,  330— 3S9,  341, 
346—351,  3ST,  389,  393,  40T. 

Nicephorui,  230. 

Nicholas  (De  Cusa),  219. 

NidiomachDS,  165,  180,301. 

Nineieh,  19. 

NiioUut,  358. 

Nonius,  347. 

Occam,  236,  338. 
(Enoindui,  71. 
Oldenberg,  265,  266,337. 
Ommiadn,  207. 
Origrn,  ISB,  191,  195,  239. 
Oromsisdea,  40. 
Orpheiu,  61,  62. 

PabtiTi,  42. 

Panitbui,  184. 

Padtsnus,  168. 

Pappui,  77,  73,  94, 109,  195, 347. 

Panuenidea,  H6. 

Pascal,  256,  358,  260.  362,  964,  303, 
303,311,  314,  354,386,339. 

Patriciiu,  353. 

Peletarius,  247. 

Pembeiton,  388. 

Feriander  (of  Corinlh),  64,  65. 

Pcraepolis,  42. 

Persia,  30,  21,35 — 12,59. 

Pelavius,  18. 

Petrarcha,  239,343. 

Phsdo,  07. 

PhcEnicia,  54 — 58. 

Philip  in.  (of  France),  2.17. 

Fhilohibliui,  56. 

Fhilolaui,  81. 

Phoiiu!,  230. 

i^rard  (AbM),  283. 

I'itlacua  (of  Mitylpne),  64,  65. 

PlBlo,  31,  33,  57,  64,  67,  71,  72,  74. 
78,  32,  103,  lOG,  116—130,  116, 
131,  13S,  139,  H3,  146—151. 
157, 159,  160,  165,  167,  I«S,  ITS, 
173—176,  178—180,  191,  219- 
231,  235,236,339,  316,  355. 
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FUnr,  B6,  108,  34«,  (wtt.) 

Flotiniu,  16B— ITO. 

Plutmh,  18,  49—31,  92,  108,  1», 

ISl,  160,  164,  !B6. 
Poggio  Bnuxjolloi,  S39,  US. 
Polybiiu,  B2,  109. 
Porphyry,  SB,  132,   168,  191,  1», 

IBS,  33S. 
FoftB  (BsptJaH),  316—318. 
Poddanliii,  37,  87,  184. 
Pvtuno,  ST,  168. 
Procliu,  as,   71,  72,   TS,   7S,   168, 

19S. 
PkHiu  (elder  *ad  younget),  230. 
Ptolemy   FhUadel^ua,    49,    TS,    84. 

121,  196,  110,220,  SSI,  31S. 
(AitTDOomn),    SS,     B8,    89, 

110,  111,  19S,  301,  205,  !1T,  S19, 

B4T,  269— 2T1,  2TT,  280. 
PuBtnclaif,  384. 
Putbach,  aSO,  231,  245,  3T9. 
PyiTbo,6T. 
Pylhagoru,   33,   51,  58,  67,  69,  TO, 

74,  TO— 81,  103,  105,  100,  133, 

145,  153,  160,  163,  IT!,  ITO,  191, 

219,  369,  286,  3S3. 

RuDiu,  3ST,  3S8. 

Reeorde,  247. 

R^tnontwiiu,  331,  222,  245,  S79. 

Renu^iu,  333. 

ReuchliD,  393,  354. 

EUults,  337. 

Ricdoli,  280. 

KichBrd  (dc  SwlnetlKid),  213. 

Rkber,  385. 

RobciYil,  3S5,  357,  364. 

ao&ner,  384,  302. 

Rome,  6T,  131. 

Romului,  IS. 

Rtwcline,  233,  336,  238. 

SaiTobnca,  216. 
SanchDiuitho,  49,  S6. 
SuKcrit,  4S. 

Balign  (Jalhit  Cnnr),  3S3,  354. 
Schdner,  318,  321,  326,  32T. 


Schottiu,  312,  313. 

Schulteni,  4S. 

Seldeti,  381. 

Seneo,  16,  lOT,  110,  13),  160,  161, 

163,  166,  238. 
Serapii,  S3. 
Serenas,  78,  331. 
SeKvUii,  53. 

ShaAabary,  Earl  of;  401,  403,  407. 
SocUiui,  318,  330. 
Soerwei,  6T,  lOB,  114, 117, 14T,  173, 

174,  1T9. 
Solomon,  14,  46,  S3,  337. 
Solon,  04,  6  S. 

Soibonne  (RiAert  de),  237,  354. 
Sodgmn.  87. 
Speunppw,  67. 
S^oxa,  387. 
Sahl,  341,  343. 
Stenniu,  393,  308. 
StUllngfleeC,  407. 
SdpheUiii,  24T. 
Strunc  (Ulnur),  224. 
StTubu^,  338. 
SydenbuD,  401. 
Sylienertl.  (mc  Geibert). 
Syncellui,  20. 

Tamerluie,  308. 

TvMglia,  346. 

Tniinn  (Abp.),  889. 

Tertuniui,  19S,  S». 

Thoeutui,  72. 

Thatea,  64— 6T,  69,  TO,  T4,  79,  108, 

338,  344,  (tutt). 
TlwUl,  106. 
Theodortt,  56. 
Theodnnui,  78,  303. 
Theon,  71,  SO. 

Theophraitua,  73,  131,  344,  (nelt). 
Timocharii,  84. 
Toricem,  99,   255,  264,  396,  309— 

311,  313,  314. 
TrcbUond,  342. 
Tiiimegiitua,  49. 
Tycho  Br^e,  208, 270,  271, 373,  279, 

330. 
Tieuei,  92,  109. 


ValHsglbrd,  SSL 

WiUii,  BB,  SOS,  960,  SU,  SS4— Mt. 

SOI,  303. 
Valllwr,  Hf . 
Wemcr,  3St,  f  49. 
Wenlu  (Jidm  de),  23S. 
VlcUifft,  1S8. 
Wilkiiu,  389. 
WlUlam  (UndgrsTC  afHoK),  STt. 


ZcDophantii,  ST,  lU. 

Z«na  (the  Stoic),  91,  114, 
ISS,  137,  149,  14S,  : 
184—188. 

Zenodarui,  71. 

Zoniiw,  lOS. 

Zorouter  (Zerdniht),  Chi 
37;   Pnsiui,  16—38,4 


ERRATA. 

Put  H,  line  », 

/kr  TlDocliarci  rMtf  Tlmackvii 

111,    ..    r. 

FMoleiay       ..    Plalcuy 

IW,    ..    T, 

oMMHi         ..    nUlila 

«l.    ..  H, 

Vi,    ..  11, 

Bacttoi  IT.    ..    B(cll«  V. 

IM,     ..  It, 

cdmllarki     . .    conjUuitt 

W*-J1B,    ,.     I, 

CbiptBlI.     ..    ChiptR  III. 

ns,  ..  11, 

■M,    ..     1, 

f^m^      '.".  KSTt. 

■>,    ..    4, 

Saalute          ..    BntMre 

*»,..». 

llM                '.'.    IS* 

Ml,   ..n. 

AcfaLnudei      , .    ArchlBHdH 

«»,    ..     T, 

ahcTmcopg    • .    iBknK«p« 

4«4.IutllB> 

n6*clliui        ,,    dtSaetton 

smci                 ..      llflllBBITlL 

«■),   ..   1, 

SwbooM        ..    Sorboaai 

T  H  X     END. 
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